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Total length of tunnel from New Jersey to Long Isiand, «ix miles. Outside diameter of shell, 23 feet. 


SECTIONAL VIEW OF PENNSYLVANIA RAILROAD TUNNEL NOW UNDER CONSTRUCTION BENEATH THE HUDSON RIVER.—(See page 42] 
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a section of the bottom chord at the towers and placing 
between the abutting ends a hydraulic plunger which 
is maintained under a pressure exactly equal to that 
due to the load of the truss itself. Consequently, when 
the cables begin to bend under an accumulation of live 
load, there is no additional load thrown upon the 
trusses, for the reason that the hydraulic plunger be- 
gins to yield, thus maintaining the predetermined 
stresses throughout the trusses. 

The relieving of the cables of the great weight of 
the present six stiffening trusses and making the two 
substituted trusses carry their own load, renders it 
possible to atimit a much larger live load upon the 
bridge, and this is done by providing two decks, on 
the upper of which will be four elevated railway 
tracks, and on the lower deck two trolley tracks, two 
17-foot roadways and two passenger footways. The 
roadways will thus be restored to the full width of 
the roadways on the present bridge before the trolleys 
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PROPOSED RECONSTRUCTION OF THE BROOKLYN 
BRIDGE. 

It has been for some time a matter of common 
knowledge that the Brooklyn Bridge is unequal to the 
present heavy dutf*that is laid upon it. Although there 
is no actual danger of collapse, there are certain ele- 
ments in the design and construction which are con- 
tinually giving evidence of weakness. This is par- 
of the floor system, in which is included 
the stiffening trusses. The latter are giving con- 

trouble by buckling in the lower chords under 
concentrations of traffic. In saying this we cast 
no reflection upon the designers and builders of the 
@riginal bridge. Considering its unprecedented size, 
must ever be regarded as the 
the class of extremely long-span 
bridges, The theory of bridge construction was not 
80 as it is now. The structure 
has done noble work in the twenty years of its life, 
of that period it has been car- 
than it was originally designed 
late Commissioner of Bridges, Mr. G. Linden- 
left on record in his office a most valuable 
preliminary study for the reconstruction of the bridge 
with a view to eliminating its faulty features, en- 
larging its capacity, and dividing up the duty of the 
bridge, so that al) parts shall take their proper share 
of the load, and the stress be so distributed that there 
no uncertainty whatever as to the work that 

; to do. 

The chief faults of the original “design are, first, the 
presence of diagonal wire rope stays running from 
the stiffening truss back to the top of the towers, to 
wh rigidly attached. The sagging of the 
der a combination of high temperature 
congested traffic, throws the greater part of the 
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load on these diagonal stays, with the result that the 


nsses are strained beyond their strength and are 
buckling out of shape. Secondly, the stif- 
trusses are altogether too shallow to be of any 
service, some of them having a depth of only 12 
feet on a span of 1,600 feet. The main cables have 
always been the most satisfactory element in the whole 
structure, for they have a margin of strength beyond 
the maximum ioad, that is much greater than the 
margin in other parts of the structure. In the proposed 
reconstruction it is sought not only to bring the stresses 
in each part of the structure within known limits and 
keep them there, but also to increase the carrying 
of the whole structure. 

Briefly stated, the desired end is accomplished by 
the removal of the present shallow trusses and the 
substitution of a pair of great continuous stiffening 
trusses, 7 feet deep at the towers and 19 feet deep 
at their shallowest portion in the center of the main 
span. These will extend across the main span and half 
way across the two shore spans, terminating at each 
end at a steel holding-down pier, by which the inshore, 
overhanging portions will be tied down to a mass 
of masonry at the ground level, of sufficient weight to 
counterbalance the excess weight of the main span por- 
tion of the trusses. The total length of this great truss 
will be 2,628 feet, the length of the portion spanning 
the Hast River being 1,595 feet 6 inches and that of 
each of the overhanging shore arms 516 feet 6 inches. 
It im designed that these stiffening trusses shall 
carry their own weight, neither more nor less—the live 
ia the elevated cars, trolley cars, ets., and the 

floor systemi, being carried by the main 
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gables. In view of the fact, however, that the stiffening 


be built as part of the floor system, and 
attached to the same, it would seem at 













It will be accomplished, however, by a 
method, which consists of cutting out 


polized a third of the space. The trolleys, being 
separated from the roadways, car run at twice the aver- 
age speed that obtains at present, while there will be 
a clear gain of two new elevated tracks. 

The diagonal suspenders, which have been the cause 
of so much trouble in the past few years, will be en- 
tirely removed, and the load upon the towers lightened 
by the amount of their aggregate weight. The weighi 
of the big stiffening trusses, moreover, will not rest 
upon the towers, but upon steel piers which will be 
built inside the hollow spaces of the towers and will 
rest directly upon the masonry foundation below. The 
floor system will be entirely reconstructed, the present 
narrow latticed floor beams being replaced by plate- 
steel floor beams and stringers of approved modern 
construction. The wire-cable wind bracing will be re- 
moved, the new trusses and their lateral bracing being 
designed effectively to sustain any possible wind pres- 
sure. In order to take care of the increased pull on 
the anchorages due to the larger live loads that will 
be carried, the anchorages will be increased in size, 
a considerable addition of solid masonry being made at 


the shore ends. Moreover, to prevent any settlement - 


or sliding, steel sheet piling is to be driven entirely 
around the base of the anchorages. 

It will be very gratifying to the citizens of Greater 
New York to learn that by the proposed scheme of 
reconstruction not only is the life of the great Brooklyn 
structure indefinitely prolonged, but its’ usefulness 
and capacity are increased over fifty per cent. Un- 
fortunately the reconstruction cannot be taken in hand 
until the new Manhattan Bridge is completed. The 
plans for this structure, which call for eye-bar cables, 
were drawn particularly with a view to expeditious 
erection; and if the work is put in hand at once, the 
bridge should be ready for use in three and a half 
years from the present date. There will be some slight 
interference with traffic during the reconstruction of 
the present Brooklyn Bridge, but the plans have been 
so drawn that the bridge will be in practical service 
during the whole period of reconstruction. 

The numerous plans accompanying the report on this 
work will be found in the current issue of the Supp e- 
MENT. 
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LUNAR SUPERSTITIONS. 

In-his recently published book on the moon, Prof. W. 
H. Pickering presents an interesting account of the 
superstitions In which the moon plays an important 
part, 

Probably even in prehistoric times men have noticed 
the face of the “man in the moon.” Plutarch noticed 
it and even wrote a whole book on the face. But be 
sides this, many other objects are supposed to be vis- 
ible. The dark markings on the surface are likened 
by the Chinese to a monkey pounding rice. In India, 
they are said to resemble a rabbit. To the Persians, 
they seem like our own oceans and continents reflecting 
as {n a mirror. 

The size of the moon, as seen by different persons, 
varies from that of a cart wheel to a silver dollar. To 
many it seems about a foot in diameter, from which 
Prof. Young concludes that to the average man the dis- 
tance of the surface of the sky is about 110 feet. It is 
certain that artists usually represent the moon much 
too large in size in their paintings. Occasionally they 
represent it in evening scenes with the horns turned 
downward instead of upward, whereas they must al- 
ways point away from the sun. The true angular size 
of the moon is about half a degree, so that it can 
always be concealed behind a lead pencil held at arm’s 
length. 

From the earliest times it has been a source of spec- 
ulation why it is that the sun and moon, when rising 
or setting, appear to most persons from two to three 
times the diameter that they have when near the 
meridian. As a matter of fact, the sun is slightly and 
the moon measurably smaller when near the horizon, 
because they are further off than when overhead. The 
true explanation, according to Prof. Pickering, is two- 
fold. Human estimates of angular dimensions are 
dependent not merely on the various dimensions them- 
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selves, but also on extraneous circumstances. The case 
is analogous to our estimates of weight, which are 
dependent primarily on the real weight of the object. 
but secondly upon its bulk. Thus a pound of lead feels 
much heavier than a pound of feathers. One circum- 
stance affecting our estimates of angular dimensions 
is the linear dimension of the object itself. Alhazen, 
who died 900 years ago, showed tiat if we hold the 
hand at arm’s length and notice what space it appar- 
ently covers on a distant wall, and then move the hand 
well to one side, so that it is in front of some very 
near object, we shall find that it will appear to us 
decidedly smaller than the part of the wall which it 
previously covered. An analogous effect causes the ful} 
moon, when rising or setting, to appear larger than 
when it is well up in the sky. On the horizon, we can 
compare it with trees and houses and see how large it 
really is. Overhead we have no scale of comparison. 
The same optical illusion, however, is n¢iced at sea, so 
that we must cast about for some additional explana- 
tion. Ciausius, about 300 years ago, showed that our 
estimates of size depend largely upon the altitude of 
the object under consideration. When we pass under 
an archway or under the limb of a tree, we know that 
we are nearer the object than we are when we see it 
at a lower altitude. At the same time, it appears 
just as large to the average person angularly as it does 
when we are several feet further away. We are in fact 
all our lives, as we walk about, used to seeing objects 
rapidly lifting from their angular positions, yet not 
appearing as we pass them any larger than they do 
when we are slightly more distant from them. Thus 
we always unconsciously make some compensation in 
our minds for the real changes in angular size that 
actually occur. If now, the limb of the tree that we 
pass under, instead of really growing angularly smaller 
at the low altitude than it was when overhead, should 
remain of the same angular size in all positions, we 
should say that it looked larger at the low altitude. 
This is exactly what happens in the case of the heav- 
enly bodies. Unlike all terrestrial objects, they are 
practically of the same rea! angular dimensions when 
on the horizon as they are in the zenith. Involuntarily 
we apply to them the same compensation that we are 
expected to apply to terrestrial objects, and are then 
naturally surprised to see that they appear larger at 
the lower altitude. 

The majority of the superstitions relating to the 
moon relate to the weather. Besides, we have the 
superstition that sleeping in the moonlight, especially 
if the moon be full, induces insanity. Witness our 
word “lunacy,” in which the belief is expressed. Far- 
mers believe that the moon exercises a certain influence 
over vegetation, and that beans should be planted when 
the moon is light and potatoes when it is dark. Many 
believe that a change in the weather will come at about 
the time that there is a change in the moon. Prof. 
Pickering points out that since the moon changes every 
seven and a half days, every change in the weather 
must come within four days of a change in the moon, 
and that changes will necessarily come within two days 
of a lunar change. This superstition must not be con- 
fused with the real, but ill-defined, seven-day period 
of the weather, which is a genuine phenomenon and 
holds true to a certain extent. Thus if one Sunday is 
stormy there is a probability that the several Sun- 
days following may also be stormy. This phenomenon 
is probably due to terrestrial causes and has nothing 
whatever to do with the moon. 

Some people believe that if the horns of the new 
moon will hold water, it will be a dry month; that 
if they are so tipped that the water will run out, it 
will be rainy. Nearly as many people hold the reverse 
view. Both views are wrong. The line joining the 
moon’s horns is always perpendicular to the direction 
of the sun and, therefore, depends merely upon the 
place of the moon in its orbit. 

It has been said that thunder storms are influenced 
by the moon. Nearly 12,000 observations collected by 
Hazen in the United States in the year 1884 show a 
preponderance of thirty-three per cent in the first half 
of the lunar month. The greatest number of thunder 
storms come »etween the new moon and the first quar- 
ter; the least number between full moon and the last 
quarter. This is, perhaps, the only satisfactory evi- 
dence that we have that the weather is at all influ- 
enced by the moon. Even in this case the effect is so 
slight that it has only a theoretical interest. 
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THE PROBLEM OF THE MUTUAL INFLUENCE OF 
CATHODE RAYS. 

In a note read before the recent congress of German 
naturalists, F. Neesen attempts to show that the absence 
of a mutual influence of different cathode rays does 
not depend on an electrodynamical back effect. Two 
cathode rays from independent discharges -were led one 
beside another in opposite directions and close together, 
im the same tube, when no effect was observed, though 
the electrodynamica! influence should aid the electro- 
statical effect. 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, 

After an absence of a quarter of a century, the Am- 

erican Association returned to St. Louis and there held 

its fifty-third annual meeting during the week begin- 


ning December 28. 


The officers for the meeting were: President, Car- 


roll D. Wright, Commissioner of Labor, Washington, 
D. C. Vice-presidents of sections: Mathematics and 
Astronomy, Otto H. Tittmann, superintendent of the 


Coast and Geodetic Survey, Washington, D. C.; Phy- 


sics, E. H. Hall, Harvard University, Cambridge, Mass, ; 
Chemistry, W. D. Bancroft, of Cornell University, 
Ithaca, N. Y.; Mechanical Science and Engineering, C. 
M. - Woodward, of Washington University, St. Louis, 
Mo.; Geology and Geography, Prof. C. H. Hitch- 
cock (in absence of I. C. Russell, of University of 
Michigan, Ann Arbor, Mich.); Zoology, Edward L. 
Mark, of Harvard University, Cambridge, Mass.; Bot- 
any, T. H. McBride, of University of Iowa, Iowa City, 
lowe: Anthropology, Anita Newcomb McGee, Washing- 


ton, D. C. (in absence of M. H. Saville, of the Am- 
erican Museum of Natural History, New York, N. Y.) 

Social and Economic Science, Simeon E. Baldwin, New 
Physiology and Experimental Medicine, 


Haven, Conn.; 


H. P. Bowditch, of Harvard University, Cambridge, 
Mass. Permanent secretary, Dr. L. O. Howard, 
Washington, D. C. General secretary, Charles S. 


Howe, of Case School of Applied Science, Cleveland, 
Ohio. Secretaries of the sections: Mathematics and 
Astronomy, L. G. Weld, of the University of Iowa, lowa 
City, lowa; Physics, Dayton C. Miller, of the Case 


School of Applied Science, Cleveland, Ohio; Chemistry, 
Richard S. Curtiss, of Union University (in absence 


of C. L. Parsons, New Hampshire College, Durham, N. 
H.); Mechanical Science and Engineering, William T. 
Magruder, of Ohio State University, Columbus, Ohio; 


Geology and Geography, G. B. Shattuck, of Johns Hop- 
kins University, Baltimore, Md.; Zoology, C. Judson 
Herrick, of Denison University, Granville, Ohio; Bot- 
any, F. E. Lloyd, Teachers’ College of Columbia Uni- 
versity, New York, N. Y.; Anthropology, George H. 
Pepper, of American Museum of Natural History, New 
York, N. Y.; Social and Economic Science, J. F. Crow- 
ell, of the Bureau of Statistics, Washington, D. C.; 
Physiology and Experimental Medicine, Frederick S. 
Lee, of Columbia University, New York, N. Y. 

On Monday at 10 o'clock in the morning, in the large 
auditorium of the Central High School, on Grand Ave- 
nue, the first general session of the meeting was called 
to order by Dr. Ira Remsen, of Johns Hopkins Uni- 
versity, who introduced his successor, the Hon. Car- 
roll D. Wright, United States Commissioner of Labor, 
as presiding officer for the meeting. Addresses of wel- 
come were made by the Hon. David R. Francis, honor- 
ary president of the local committee, in behalf of that 
body; by Hon. C. P. Walbridge, in behalf of the city 
of St. Louis, and by Prof. C. M. Woodward, president 
of the board of education of the city of St. Louis, in 
behalf of the educational interests of the city. To all 
of these a suitable reply was made by President Wright, 
after which the members adjourned to their respective 
section rooms and organized for business. During the 
afternoon the retiring addresses of the vice-presidents 
of the previous meeting were presented before the 
respective sections and were as follows: 

That before the section of Mathematics and Astron- 


omy was entitled, “The Message of Non-Euclidean 
Geometry,” and was presented by Prof. George B. Hal- 
sted, who fills the chair of mathematics at Kenyon 


College, Gambier, Ohio. Prof. Halsted in beginning 
spoke of the origin of geometry as a science, due to 
Thales and Pythagoras. The most diversely demonstrat- 
ed and frequently applied theorem of geometry bears 
the name of Pythagoras, and due to him is the first 
solution of a problem in that most subtle and final 
of ways, by proving it impossible; his solution of the 
problem to find a common submultiple of the hypote- 
nuse and side of an isosceles right triangle, an achieve- 
ment whereby he created incommensurability. 

He then passed to the king of geometers, Euclid, 


whose construction is considered by Alfred Russell 
Z-¥hich impels workingmen to organize rather than to 


Wallace as the most remarkable product of all the ages. 
Continuing, Dr. Halsted said, “Until the very present, 
Euclid has absolutely dominated the human mind. 
The break came not at any of the traditional centers 
of the world’s thought, but on the circumference of 
civilization, in Russia and Hungary. The new idea is to 
deny one of Euclid’s axioms, and to replace it by its 
contradictory. There results, instead of chaos, a beau- 
tiful, a marvelous, new geometry. Euclid has based 
his geometry on certain axioms or postulates which 
have been in all lands and languages systematically 
used in treatises on geometry, so that there was in all 
the world but one geometry. The most celebrated of 
these axioms was the so-called ‘parallel postulate.’ 
which in a form due to Ludlam, is simply this: ‘Two 
straight lines which cut one another cannot both be 
parallel to the same straight line.’ The Magyar, John 
Bolyai, and the Russian, Lobachebski, made a geometry 
dased not on this axiom or postulate, but on its di- 
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rect contradiction. Wonderful to say, this new geom- 
etry, founded on the flat contradiction of what has 
been ever accepted as axiomatic, turned out to be per- 
fectly logical, true, self-consistent and of marvelous 
beauty. In it many of the good old theorems of Euclid 
and our own college days are superseded in a surpris- 
ing way.” 

Clear and erudite was the retiring address on, “The 
Elements: Verified and Unverified,” which Dr. Charles 
Baskerville, head of the department of chemistry in 
the University of North Carolina, presented before the 
Section of Chemistry. After a sympathetic tribute 
to the memory of Dr. H. Carrington Bolton, the b:blio- 
grapher of chemistry, whose recent death all chemists 
mourn, and who from his splendid work in the early 
history of the Section of Chemistry might well have 
been called its father, Dr. Baskerville in a masterly 
way reviewed the history of the concept or definition 
of the idea of an element from the far-away time of 
the early Greek philosophers, tracing it through the 
dim ages of alchemy until Dalton and the able chem- 
ists of his time brought the crude ideas of former days 
into the more perfect light of modern times. Then 
he discussed the modifying influences of the newer 
discovered elements, and the effect that radio-activity 
has had upon the significanee of the word “element.” 
This address, which marked the high tide of similar 
addresses before the section, was accompanied by a long 
list of chemical elements with their life histories, show- 
ing in tabular form their origin, development, and end. 

The retiring president of the Section on Geology and 
Geography was Prof. William M. Davis, of Harvard 
University, who spoke on the geography of the United 
States. An abstract of this paper will be found in the 
current SUPPLEMENT. 

Prof. Charles W. Hargitt, of Syracuse University, was 
the presiding officer last year of the Section of Zoology. 
He was unfortunately unable to be present at the St. 
Louis election, but his retiring address on “Some Un- 
solved Problems of Organic Adaption,” was read by Prof. 
Charles C. Nutting. Much of his address was on the 
problem of coloration among lower invertebrates, and 
he discussed three classes of pigments: First—Those 
directly serviceable in the vital processes of the organ- 
ism. Under this head may be classed such pigments 
as hemoglobin, chlorophyl, zoonerythrin, chalorocruo- 
rin, and perhaps others less known. It need not be 
emphasized that by far the most important of these are 
the two first named. The others, found chiefly among 
the lower invertebrates, are believed to serve a func- 
tion similar to the first. Second—Waste products. 
Among these the several biliary products are too well 
known to call for special note. Guanin is a pigment 
of common occurrence in the skin of certain fishes and 
is associated with the coloration of the species. Simi- 
larly, certain coloring matters have been found-in the 
pigments of many Lepidoptera, known as lepidotic acid, 
a substance closely allied to uric acid and undoubtedly 
of the nature of a waste product. Third—Reserve pro- 
ducts. Of these there are several series, one of which, 
known as lipochrome pigments, is associated with meta- 
bolism involved in the formation of fats and oils. Per- 
haps of similar character are such pigments as carmine, 
or rather cochineal, melanin, etc. It may be somewhat 
doubtful whether these pigments do not rather belong 
to the previous class, where should probably be listed 
such products as hematoxylin, indigo, etc., etc., all of 
which have been claimed as resultants of destructive 
metabolism in process of being eliminated from the 
physiologically active tissues of the body of the organ- 
ism. Of similar character is probably tannic acid, a 
substance well known among plant products and in- 
volved in the formation of many of the brownish and 
rusty colors of autumn foliage, particularly of the 
oaks and allied trees, as are the lipochromes in the 
formation of the reds and yellows which form so con- 
spicuous a feature among autumn colors. 

The Section on Social and Economic Science, as 
well as an interested audience, listened with pleasure to 
Harry P. Newcomb’s address on, “Some Recent Phases 

(ot the Labor Problem.” 

As to why workmen organize he said: “The instinct 
deal separately with their employers is precisely the 
same as that which at other points of economic contact 
has universally led to efforts to mitigate the conse- 
quences of competition by the simple device of combi- 
nation. The single workman, dealing with an em- 
ployer of many workmen engaged to render similar 
service, is at exactly the same sort of disadvantage 
which confronts the small manufacturer who has to 
sell in a market to which a multitude of competing 
producers have access on equal terms. There is noth- 
ing strange in the fact that the characteristic move- 
ment of the great industrial revolution which has been 
in progress since the invention of the spinning jenny 
and the power loom has left its impress upon labor 
as well as upon capital. If labor had not organized it 
would have been a sadly belated factor in the industry 
of the opening years of the twentieth century. Just as 
capital must continue to compete with capital, so labor 





will compete with labor as long aa capitalistic produe- 
tion and the wages system endure, but on either side 
folly could go no further than to seek the perpetua- 
tion of the crude, cut-throat competition which seeks 
the immediate extermination of the rival at whatever 
cost to the survivor. Such competition is crude in its 
methods; it is destructive in its consequences, and it is 
not to-day a means of attaining the highest degree of 
economic efficiency. Both capital and labor are amply 
justified in uniting to mitigate this kind of competi- 
tion.” 

Concerning the treatment of employers, he said: 
“The principles which require the fair treatment of 
fair employers must be established as part of the creed 
of unionism before the latter can become a genuine 
means of industrial and social betterment. This would 
require the revision of some very important features 
of the methods now current among labor organizations; 
it would abolish the sympathetic strike and also the 
general strike, which, in recent instances that all will 
recall, has frequently paralyzed the industry of entire 
sections. It would leave labor controversies to be set- 
tled by the parties directly concerned and would pretty 
effectually deprive both of the equally fickle support 
and opposition of public sentiment based on mere per- 
sonal inconvenience and annoyance.” 

Dr. Ira Remsen, president of the Johns Hopkins Uni- 
versity and long head of the chemical department of 
this university, delivered his retiring address on Mon- 
day evening. The subject which he presented to the 
members was, “Scientific Investigations and Progress.” 
He said in part: “The objects of the association are, 
by periodical and migratory meetings, to promote in- 
tercourse between those who are cultivating science in 
different parts of America, to give stronger and more 
general impulse and more systematic to scien- 
tific research, and to procure for the labors of 
men increased facilities and a wider 
first object, you will observe, is, ‘to promote {i os 
course between those who are cultivating science ri 


_ different parts of America’; the second is, ‘to give a 


stronger and more general impulse and more systematic 
direction to scientific research’; and the third is, ‘to 
procure for the labors of scientific men increased facill- 
ties and a wider usefulness.’ Those who are familiar 
with the history of the association are well aware that 
it has served its purposes admirably, and I am in- 
clined to think that those who have been in the habit 
of attending the meetings will agree that the object 
which appeals to them most strongly is the promotion 
of intercourse among those who are cultivating sei- 
ence. Given this intercourse, the other objects will be 
reached as a necessary consequence, for the intercourse 
stimulates thought, and thought leads to work, and . 
work leads to wider usefulness. While the alchemists 
were at work upon their problems, another class of 
chemists were engaged upon problems of an entirely 
different nature. The fact that subsiances obtained 
from various natural sources and others made in the 
laboratory produce effects of various kinds when taken 
into the system led to the thought that these sub- 
stances might be useful in the treatment of disease. 
Then further, it was thought that disease itself was a 
chemical phenomenon. These thoughts, as is evident, 
furnish strong motives for the investigation of chemi- 
cal substances, and the science of chemistry owes much 
to the work of those who are guided by these motives. 
And so in @ach period, as a new thought has served as 
the guide, we find that men have been actuated by dif- 
ferent motives, and often one and the same worker has 
been under the influence of mixed motives. Only in a 
few cases does it appear that the highest motives alone 
operate. We must take men‘as we find them, and we 
may be thankful that on the whole there are so many 
who are impelled by one motive or another or by a 
mixture of motives to take up the work of investigat- 
ing the world qn which we live. Great progress is be- 
ing made in consequence, and almost daily we are call- 
ed upon to wonder at some new and marvelous result 
of scientific investigation. It is quite impossible to 
make predictions of value in regard to what is likely 
to be revealed to us by continued work, but it is safe 
to believe that in our efforts to discover the secrets of 
the universe only a beginning has been made. Al- 
though science is not likely, within periods that we 
may venture to think of, to do away with the necessity 
of cultivating the soll, it is likely to teach us how to 
get more out of the soil than we now do and thus put 
us in @ position to provide for the generations that are 
to follow us. And this carries with it the thought 
that, unless scientific investigation is kept up, these 
coming generations will, be unprovided for.” 

In a later paper we shall hope to mention some of 
the more important papers that were presented before 
this meeting of the association. 


état 
or 


At the Kelvingrove Museum, Glasgow, Scotland, & 
very interesting cast-iron crossing has just been placed 
in position. It was.laid on the Liverpool & Manches- 
ter Railway in 1829, at Rainhill. It has just been 
taken up out of a siding after being 74 years in ‘raffle, 
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THE DE FOREST WIRELESS TESTS ACROSS THE 
IRISH CHANNEL. 

During the early part of. last December, Dr. Lee de 
Forest, inventor of the De Forest system of wireless 
telegraphy, conducted, under the auspices of the Brit- 
ish pogt office, a series of experiments with his system 
between Holyhead and Howth. As briefly described in 
the Screntiriw: American at the time, these experi- 
ments were very successful. We are now enabled to 
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a “reactance regulator,” provided a means for choking 
down the energy in the circuit in case it rose to such 
a point as to form an arc across the spark gap. The 
transformer £ raised the potential from 500 volts in 
the primary to 20,000 volts in the secondary, and cur- 
rent at this pressure was conducted to the spark gap 
G, through a helix F. Connected in shunt with the 
circuit were a series of 12 Leyden jars. Dr. De Forest 
has discovered that the relative positions of the jars 
largely affect their efficiency. The best arrange- 
ment is to place the jars in a circle; but, for the 











HOWTH STATION OF THE DE FOREST SYSTEM INSTALLED 


IN AN OLD MARTELLO TOWER. 


give our readers a complete description of the ap- 
paratus used at these tests, together with interesting 
photographs of the stations. The distance in a di 
rect line between the two stations is 64 miles. At 
Howth the apparatus was installed in the old Martello 
tower, at present used as a cable station, the govern 
ment mast, 120 feet high, being utilized for the erec- 
tidm. of the aerials. At Holyhead the apparatus was 
installed at the top of a cliff, 400 feet above sea level, 
where a mast 180 feet high was used for supporting 
the antenna. One would naturally suppose that at 
such a height ideal conditions for wireless communi- 
cation would be afforded. This, however, was not the 
case, for the composition of the cliff was of such a 
nature as to afford a very poor ground. For this rea 
son the successful results of the experiments deserve 
all the more credit, for communication between the 
stations was maintained with practically free Hertz- 
jan waves, that is, the waves were not attended with 
the usual earth currents 

The accompanying diagrams illustrate the connec- 
tions of the transmitting and receiving apparatus used 
at each station. Power was derived from a 3-horse- 
power petrol en- 
gine, coupled to a 
1- kilowatt, 500- 
volt, alternating 
generator, operat- 
ing at a frequency 
of fifty cycles. 
This current was 
not taken directly 
into 'the tranamit- 
ting system, but 
supplied the latter 
through a one-to- 
One transformer 
A, the purpose of 
which was to 
Steady the load 
and prevent in- 
jury to the gener- 
ator from induced 
high potential 





























the secondary of 
the transformer, 
the current pass- 
ed through a 


sake of economizing space, the usual practice was 
followed of placing them in four rows of three 
jars each, and connecting them up in two paralle) 
sets of six jars each. With this arrangement, the 
jars had a total capacity of 0.006 microfarad. 
The helix F was made of \%-inch copper tube, 
coiled in a spiral 18 inches in diameter. This 
formed a cage about the spark gap. The selt- 
induction of this helix, which could be varied by 
means of a movable contact, was utilized to obtain 
an approximate syntony of the system. Owing to 
the high frequency of the oscillations, a very 
slight movement of the contact sufficed to pro- 
duce a marked effect upon the waves emitted 

The aerials were connected to the oscillating 
circuit in a very ingenious manner, as shown 
at H. It will be observed that the antenna com- 
prised five wires, secured at the top in an ebonite 
“insulator and separated midway of their length 
by a rope spreader held taut by guy ropes. Four 
of the antenna wires were connected in parallel, 
leaving a single wire at the right. Two spark 
gaps, each 1-32 inch in length, were formed be- 
tween these wires and the terminal of the oscil 
lating helix The high potential of the trans- 
mitting system sufficed to bridge these small 





gaps, but they acted as insulators for the receiv- 
ing circuit The latter was attached to the 
single strand of the antenna. The receiving cir- 
cuit may be traced in Fig. 2 as passing through 
switch B, adjustable inductance K L, adjustable 
capacity N, responder O, and back through WM, 
switch, B, and condenser J to the earth. The 
responder O, which was used at these tests, differs 
from the type heretofore used, but owing to the fact 
that patents on the improvements are not yet secured, 
we are unable to give details of its operation In gen- 
eral, however, it works on the same principle as the 
original responder invented by Dr. de Forest This, 
our readers will remember, was an electrolytic device, 
which is self-restoring on reception of the Hertzian 
waves. The local receiving circuit included a poten- 
tiometer R, and the signals were produced in the tele- 
phone P. In tuning up the receiving system the in- 
ductance K L and capacity N were adjusted to syntony 
with the transmitted waves 

While Dr. de Forest does not claim absolute secrecy 
by means of syntony, yet his success in tuning the 
two stations is indicated by the fact that after the first 
day's experiments his instruments were not in the 
least affected by the Marconi station which was 
operating three miles away 

During the course of the experiments the number 
of wires in the antenna was gradually cut down 
until but two remained, and with these communication 
between the De Forest stations was successfully main 








JANUARY 16, 1904. 





tained, though the sounds produced in the telephone 
were rather weak. 

The sensitiveness of the system is shown by the 
fact that at one time the engine at Holyhead slowed 
down, diminishing the frequency of the transmitting 
spark. This was at once detected by the operator at 
Howth, who telegraphed back: “You have my sym- 
pathy I hear your engine slowing down.” 

Those who witnessed the experiments were surprised 
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DIAGRAM SHOWING CONNECTIONS OF RECEIVING 
AND TRANSMITTING APPARATUS, 


at the high speed at which messages were sent, the 
normal rate being about thirty words a minute. 
e—e—_—_— Oe 
The Union Engineering Club. 

Two new club buildings will be erected in West 
Thirty-ninth Street, New York city, to be known as 
the Union Engineering Building In these struetures 
the American Society of Civil Engineers, the American 
Society of Mechanical Engineers, the American Society 
of Mining Engineers, and the American Society of 
Electrical Engineers will be housed 

These societies, with the exception of the Society 
of Civil Engineers, have formally agreed to unite under 
one roof It is expected that the last-named society 
will within the next two weeks pass the favorable 
vote necessary to this union The plans for this 
clubhouse are not yet complete, but each of these 







technical societies will have a floor for its excl 

use, including a small hall for special business Aneet® 

ings. There will also be provided a large Wall for \ 
/ 


union meetings of al! these societies. | 
Mr. Carnegie, in his letter of February 14/ 1902, to. 
the societies, declared: “It will give me gre&t pleasure 


to give, say, $1,000,000, to erect a suitable union 

building for you ail, as the sare may be needed.” 
The total cost 

of these two club- 





































houses will be, it 
is said, over 
$2,000,000, 
oo 

A new ilong- 
range torpedo has 
been invented by 
a young engineer 
n the _ torpedo 
factory at Fiume, 
Austria. The 
weapon measures 
23 feet in length, 
is very slender 
but strongly 
built, and can be 
discharged with 
accuracy to a dis- 
tance of 3,800 
yards. Experi- 
ments have been 
carried out with 
this torpedo be- 
fore the Austrian 
government with 
conspicuous = suc- 
cess, and its 
capabilities are to 
be demonstrated 
at an exhibition 
before represen- 
tatives of all the 
powers, 
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THE SIEMENS & HALSKE NEW ELECTRIC HAND-DRILL. 
Siemens & Halske’s new electric hand-drill does away 
with the inconveniences inherent to the drill with 
flexible shaft and. at the same time, has the advantage 
over the crank greater efficiency 
although of sensibly the same weight. In other elec- 
tric drills the motor that actuates the drill properly 
so called through a flexible transmission is generally 
established upon a portable frame. In consequence 
of such an arrangement the manipulation of the ap- 
paratus is relatively and the working 
more difficult of access than practice necessi- 
shaft render 
use of the 


drill in being of 


complicated, 
parts are 
Moreover, the vibrations of the 
any accurate work difficult. The 
flexible transmission greatly reduces the efficiency, so 
that with an equal power the motor has to be larger. 
Finally, the flexible shaft and the frame of the motor 


tates. 
very 


are relatively costly. 

In the new hand-drill the 
cal and electric parts are united’ in a single apparatus 
The current is led to the motor by a flexible cable 
that in interferes with the mobility of the 
drilling machine. The arch of the electro-magnets of 
the motor is wrought iron. The core of the armature, 
as well as the poles, is laminated. The collars, handles, 
aluminium. In the posterior 
which is closed by an 
aluminium removed, permits of 
easy access to the collector and brushes. The inter- 
rupter is placed in the handle. Upon pressing upon 
this the motor is put in circuit, and, upon freeing it, 
is put out of circuit. The machine is made in two 
sizes for actuation by a continuous current of 110 or 


illustrated, mechani- 


no wise 


and center plate are of 
collar is formed an aperture, 


cover, which, when 


The smaller type is used for delicate work. 
inch in 


220 volts. 
It is capable of drilling holes of 0.24 of an 
has a net weight of 12 pounds and a 
33 The 
illustration, is capable of boring holes 0.64 of an inch 


weight of 21 pounds and a 


diameter, and 


gross weight of larger type, shown in our 
in diameter and has a net 
of 44. A lengthening piece for certain 
may be screwing it in 


The method of 


gross weight 
special inserted by 
between the collar and center plate. 
using the machine is shown herewith. 


purposes 


The convenience and simplicity of this drill, along 
with the economic qualities resulting therefrsm, will 


soon make of it an instrument indispensable in all 
shops in which drilling has to be done and in which 
electricity is available 
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THE ORTHODIAGRAPH. AN APPARATUS FOR DETERM- 
INING THE TRUE SHAPE AND SIZE OF INTERNAL 
ORGANS. 

BY OUR BERLIN CORRESPONDENT 
brought out by the Berlin 
Rontgen 


The orthodiagraph, just 
Allgemeine Elektricitaéts-Gesellschaft, is a 


apparatus allowing of the true image of any object 


being obtained in any desired position of the drawing 
plane. 

Réintgen rays, as is known, are propagated from a 
point on the anticathode of the Rintgen bulb in straight 
and the image of 


lines radiating in direction, 


a body 


every 


projected on a phosphorescent screen or a 
photographic plate is a silhouette, the outline of which 
coincides with the the Réntgen 


touching the edge of the body strike the screen. 


places where rays 
This 
outline therefore is the of a 
cone, the point of which coincides with the luminous 


periphery of the base 


spot on the anti- 
cathode. As in 
any case the ob 
ject to be project 
located be- 
tween the Rint 
gen bulb and the 
screen, its 


ed is 


image 
on the latter will 
he magnified, this 
magnification be 
ing the 
the greater ‘the 
ratio of the 
tance of the ob- 
ject from the 
image plane to the 
distance of the 
object from the 
Réntgen bulb. The 
image  project- 
ed by a stationary 
Réntgen 
far from 
ing the true di- 
mensions of the 
object, will show 
the latter in a 
magnified shape 
apart from more 
or less consider- 
able deforma 
ticns. 
There is 


stronger 


dis- 


bulb, so 
recorid- 


only 
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one possibility of obtaining the object in its true 
shape and size; the Riéntgen rays touching the body 
and. forming on the plate an image of its outline have 
to be made parallel and strike the plate at right angles. 
In other words, the projection from a centrum will 
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HOW THE ELECTRIC DRILL I8 MANIPULATED. 





THE ELECTRIC DRILL 


parallel projection. En- 
made as far back as 
even been invented allowing of 
such projections being obtained in the case of the 
objects to be projected lying on horizontal surfaces. 
The orthodiagraph, as above stated, is free from this 
restriction, allowing of projections in true shape and 
in any position of the 


replaced by a 
line have been 


have to be 
deavors in this 
1898; devices have 


being obtained desired 
drawing plane. 
The luminous screen, 


ing stylus, is rigidly connected with the Rintgen bulb 


size 


which also carries the draw- 
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by a U-shaped frame. This frame is made up of a 
number of jointed sections, which permit of any de 
sired adjustment of the screen with the bulb. A rod 
extending from the screen is longitudinally adjustable 
in a split sleeve on the end of a tube lying parallel 
with the axis of the drawing stylus. The tube is pro 
vided with a telescoping member, on the projecting 
end of which a second split sleeve is adapted to slide, 
This sieeve is formed on the end of an arm which is 
thereby supported at right angles to the telescoping 
member. The clamp which holds the Réntgen bulb 
has ball-and-socket connection with a member which 
may be adjusted to any position along this arm. 

When properly adjusted the propagating joint of the 
Réntgen rays should lie on an extension of the axis 
of the stylus. This may be approximately done by 
adjusting the bulb clamp and other members of the 
U-shaped frame. 

In order to obtain perfect adjustment of the bulh, 
L.e., such an adjustment as would permit working with 
accurately perpendicular rays, the screen may be ad- 
justed in one plane, by moving its supporting rod 
longitudinally in the split sleeve above referred to, 
and in a plane at right angles thereto by adjustment 
of the screen within its hbider, By noting the shadow 
cast on the screen by the end of the stylus projecting 
therethrough, the operator can readily ascertain when 
accurate adjustment has been obtained, 

Parallel movement of the bulb with the screen ia 
obtained by means of two levers, one pivoted to the 
other. A lever which supports at one end the U- 
shaped frame is hinged to a second lever, which in 
turn is pivoted to a bracket on the head of the sup- 
porting column of the apparatus. Each lever is provided 
with a counterweight movable along its outer arm, and 
these weights serve to hold the parts in equilibrium. 

The bracket just mentioned also carries a rod to 
which by means of a universal joint the drawing frame 
is attached. The drawing frame is adapted to be cov- 
ered with heavy bristol-board held therein by holders 
at the sides, and on this surface the drawing stylus is 
softly pressed by a spiral spring. 

Now the whole system so far described is movable 
round the axis in the head of the main supporting 
column and may be clamped In any position by means 
of a milled nut; an additional fixing lever may be 
grasped tc prevent this system from suddenly drop- 
ping on loosening the nut. At the same time, the 
accurately vertical and horizontal position of the sys- 
tem is indicated by a spring catch. The length of the 
supporting column is such that on turning the sys- 
tem round its axis into’ a horizontal position, the 
drawing plate will just be at a convenient distance 
above a person lying on an ordinary table about 30 
inches in height. The heavy base plate is provided 
with four rollers allowing of the drawing apparatus 
being readily moved. By operating special screws 
these rollers may be removed and the apparatus placed 
on the points of the screws, which in addition will 
allow of the column of the apparatus being given an ac- 
curately vertical position even on oblique or uneven floors. 

When a drawing is to be made directly on the body, 
the bristol-board is removed from the drawing frame, 
and a dermatograph stylus should be inserted into 
the drawing stylus instead of a pencil. The drawing 
frame is provided with three pencil holders or “plot- 
ters,” as they are called, which are movable in the 
plane of the screen or that of the drawing plate and 


provided with 
scales in both co- 
ordinates ; the 


position uf a per- 
son with regard 
to the central 
ray may be there- 
by ascertained, so 
that on the ex- 


amination being 
repeated, the 
same position of 


the person may 
be accurately #e- 
cured. A _ fourth 
auxiliary plotter 
has been provid- 
ed which slides 
on a scale project- 
ing from the ex- 
tended axis of the 
lower supporting 
lever. 

In addition to 
reproducing the 
true shape and 
size of organs, 
the apparatus 
may be used ad- 
vantageously to 
ascertain the 
depth of foreign 
objects. This ean 
be done by mene 
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uring the apparent diameter of the object when the 
Réntgen bulb is stationary and then ascertaining the 
actual shape of the body by means of parallel move- 
ment of the drawing stylus and the bulb. Now if 
ai is the apparent length of the foreign body, r / its rea) 
length, D the distance of the anticathode of the tube 
from the luminous screen, and d the distance of the 
rixD 
Object from the anticathode, the equation ¢d—=-—-——— 
al 
will give the true distance of the foreign body from the 
luminous screen. 
THE PENNSYLVANIA TUNNEL AT NEW YORK CITY. 

Rapid progress is being made in the initial stages of 
the great engineering project by which the Pennsyl- 
vania Road is to secure a term‘nal station in Man- 
hattan Island and through connections with the Long 
Island Railroad system, The work of clearing away the 
buildings on the four large city blocks that will be 
occupied by the passenger station is well under way, 
two of these blocks, over a third of a mile in total 
length, being ready for excavation. The shafts from 
which the work of tunneling will be carried through 
have been sunk; and before many weeks have passed 
the whole stretch of work from the portal in Jersey 
fo the portal in Long Island will be covered with as 
big a force as can be crowded upon it. 

The location and profile of the tunnel are shown in 
the accompanying diagrams. Commencing at the 
western approach to the tunnel, two tracks will enter 
the western end, known as the Hackensack portal, 
in the face of Bergen Hill, which runs parallel with 





will probably be a modified classic, or some style agree- 
able to such a monumental structure. 

The portion of the tunnel thus far described is 
under the charge of Charlies M. Jacobs as chief en- 
gineer. The portion now to be described, extending 
from the station to the end of the tunnel in Long 
Island, is under the charge of Alfred Noble as chief 
engineer. The latter division, which commences just 
east of Seventh Avenue, consists of two lines of three- 
track arched tunnels, one below Thirty-second Street, 
and the other below Thirty-third Street. This form of 
construction continues for 1,650 feet, when each set 
of three tracks merges into a double track carried 
in a concrete-arched tunnel for a distance of 2,400 feet. 
At Second Avenue the tracks swing to the left, and 
are carried in two concrete-lined tubes beneath the 
East River to East Avenue, a distance of about 6,000 
feet; and from East Avenue to the end of the tunnel 
at Thompson Avenue, a distance of 3,700 feet, the 
tracks are carried beneath four separate concrete 
arches. The tracks descend from Seventh to Fifth 
Avenue on a 0.5 per cent grade, and from Fifth Avenue 
to the lowest point beneath the East River on a 1.5 per 
cent grade, from whence they rise on a 1.25 per cent 
grade to surface. 

On the whole of the tunnel work thus outlined, that 
lies beneath the East River and the land, it is not antici- 
pated that any conditions will be encountered that will 
eall for special construction and present any obstacles 
to the smooth and uninterrupted prosecution of the 
work. The borings indicate that beneath the land the 
tunnels will be driven chiefly through rock, and under 
the East River through fine to coarse sand and gravel. 


ments and a key piece in each. The shell is 2 inches 





in minimum thickness, and the segments are flanged—~ 4 


on all sides, the joints being planed and provided with 
five or six 1%-inch bolts, as the case may be. At 
stated intervals corresponding to the position of the 


piles, plates are cast with flanged holes, which are 
temporarily closed by a cast-iron block. After a cer- 
tain length of the shell has been driven, it will be 


bulkheaded off, placed under pneumatic pressure, and 
the piles will be screwed down from the interior of the 
shell. The piles are 27 inches in outside diameter, 
with 1%-inch thickness of shell, and they are made 
in 7-foot sections. The lower end of the pile is square, 
and is provided with one turn of a wide screw cast in. 
tegrally with the pile, the outside diameter of the 
screw being 4 feet 8 inches. The pile is screwed down 
by means of a special hydraulic ratchet arrangement 
bolted to the head of the pile, and as one section is 
‘arried down, another 7-foot section will be bolted to 
it, the process continuing until rock or impenetrable 
bottom is reached. The core of mud inside the hollow 
pile will be excavated for a depth of 12 feet below the 
tunnel tube, and the space filled in with concrete. 
After the pile has been driven, the last section will be 
removed, cut to exact length, to bring it flush with 
the floor of the tube, and replaced and bolted. The 
upper end of the pile after it has been filled with con- 
crete will be closed by a bolted disk. Above the cap 
of each pile will be bolted heavy transverse girders, 
and upon these girders, bridging the intermediate 
space of 15 feet, will be a pair of longitudinal girders, 
upon which the railroad tracks will be laid. By this 
method the weight and impact of the heavy trains will 
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DIAGRAM SHOWING THE LINE OF THE PENNSYLVANIA TUNNELS UNDER THE HUDSON AND EAST RIVERS. 


the Hudson River. From this point to the portal which 
marks the exit on Long Island will be a distance of 
a trifie under six miles. The two tracks will pass 
through the hill in separate tunnels, which will extend 
to the Weehawken shaft, a distance of a little over 
one mile. On this portion of the work the tunneling 
will be of standard construction, but from the Wee- 
hawken shaft to the shaft on the western shore of Man- 
hattan Island, a distanee of about 6,000 feet, the two 
tracks will be carried in separate circular tubes of a 
construction hereinafter described. The line will de- 
scend from the Hackensack portal to its lowest point 
below the North River on a grade of 1.3 per cent, and 
at its lowest level the bottom of the tubes will be 
about 90 feet below mean high water of the North 
River. From this point, for a distance of 2,000. feet, 
the line will rise on e@ grade of 0.53 per cent, and then 
for another 3,000 feet it will ascend on a grade of a 
little under 2 per cent to a point between Ninth and 
Tenth Avenues on Manhattan Isiand. At the. Man- 
hattan shaft, going eastward, the tubular construction 
ceases, and the two tracks diverge into two triple, 
parallel tunnels, with three tracks in each—the main 
Mne and two sidings. The triple tunnels extend for 
about 1,100 feet, when they merge into a four-track, 
singléarched tunnel, which extends for 605 feet to the 
western end of the terminal station. The new ter- 
minal station will be the greatest structure of its 
kind fm existence. It will extend from Seventh to 
Ninth Avenue, and from Sist to 33d and will 
Cover @ great parallelogram measuring 460 feet 
south by about 1,800 feet east and west. 
of the station and the architectural features 





In passing below the North River, however, it will be 
necessary, in order to avoid going to a depth which 
would involve heavy grades that would be expensive 
to operate, to carry the tunnel through a river mud and 
silt that are of such consistency that the question of 
the stability and perfect alignment of the tunnel calls 
for special study. Although the silt is sufficiently firm 
to preserve the tunnel itself in perfect alignment, it 
was considered by Mr. Jacobs that provision should be 
made for carrying the moving train loads inde- 
pendently of the tunnel shell. It was considered that 
if the heavy Pullman trains, weighing with their loco- 
motives as much as 600 to 700 tons, were allowed to 
bear directly upon the shell of the tunnel, their weight 
and impact might produce a settlement and set up 
bending stresses that would result in fracture and 
leakage. The problem wiil be solved by driving a 
line of very massive cast-iron screw piles through the 
floor of the tubes, at 15-foot intervals, with their heads 
projecting within the tubes, and capping the piles 
with a system of heavy transverse girders and longi- 
tudinal stringers, upon which the track rails will be 
laid. The heavy load and severe impacts of the trains 
will thus be received by the piles, and should there 
be any slight settlement of the piles under load, the 
movement would not affect the tubes, which would 
serve their proper purpose as an envelope for the pro- 
tection of the trains. The piles will be driven either 
to rock or to a bearing capable of sustaining a pre- 
determined load without settlement. Of the 24,049 feet 
of cast-iron single-track tunnel, 12,174 feet will be 
re'nforced with screw piles. e 

‘he cast-iron shell consists of bolted-up segments, 
eacu $0 inches in length and containing eleven seg- 


a minimum, 
from the tunnel in case of accident. 
be held in the tunnel for any reason, it would be pos- 
sible for the passengers to climb out upon these foot- 
ways, and escape by them to either end of the tunnel. 





be borne directly by the piles, and the iron and con- 


crete tube will have no other duty to perform than 


that of forming, as we have said, a protective en- 
velope for the trains. 

The tunnel, particularly that portion of it beneath 
the rivers, has been planned with a view to the pre- 
vention of accidents to trains, or mitigating the 
dangers, should an accident occur. In the first place, 
the sides of the tunnel are filled with a mass of con- 
crete up to the level of the car windows. This will 
reduce the damage due to derailment or collision to 
and will provide a means of egress 
Should a train 


Moreover, should a car jump the track, it would be 
impossible-for it to slew out of line, and it is probable 


that the whole train could be brought to a stop before 
any more serious injury than the breaking of win- 
dows had been done. 
ried in conduits and embedded, as shown in our en- 
graving, in the concrete mass of these side benches. 
At stated intervals there will be refuge niches formed 
in the concrete for the use of employes, and, lastly, the 
whole tunnel will be thoroughly lighted from end to 
end. 


The electric cables will be car- 





Parisian Airship Fund. 
The Municipal Council of Paris has appropriated an 


annual allowance for the encouragement of physiologi- 
cal research in connection with balloon ascents. 
studies will especially be directed to the exaggeration 
of vital activity in high altitudes, 


The 
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Corre spondence, 


——OoOoOoOooSSS 
Writing on Blue Prints, 








To the Editor of the Scienrivic AMERICAN: 

In connection with the use of alkaline agents for 
writing in white on blue prints, one frequently sees 
this or that solution mentioned, but always with the 
disappointing statement that the solution will blur 
by spreading through the fibers of the paper. 

I have thought it might be of interest to such of 
your readers as are using blue prints to know of a 
method which I have used for some time with entire 
success, consisting of mixing the bleach with a more 
or less thin gum arabic or mucilage water. 

Oxalate of potash (10 per cent solution) is about the 
only alkali that will produce a pure white and satis- 
factory mark. W. F. 'Moopy. 


Denver, Col. 
—_—__——»>--- 


The Elimination of Titanic Acid, 
To the Editor of the Scienriric AMERICAN: 
I take the liberty of offering a suggestion which 


may perhaps arouse the interest of some inventor. 
In spite of the millions of tons of iron ore contain- 
ing metallic iron up to 60 to 70 per cent to be found 


in this country, there is no possible method of using 
this ore, because it contains an amount of titanic 
acid which renders smelting unprofitable. If the titanic 


acid could be removed cheaply, so that smelting would 
pay, a great industry would be opened in many coun- 
tries. 

Chemical experiments for the purpose of removing 
titanic acid have been made, and have succeeded; but 
they are expensjve for commercial application. 


Christiania, Norway. A. JOHANNESEN. 


New British Standard of Weights, 

The British government has taken the first step 
toward the adoption of the decimal system of weights. 
It has just been announced by the Board of Trade 
that, under a special order in council, it will sanction 
the use of a weight of 50 pounds, instead of the pres- 
ent standards of 112 pounds (called a hundredweight) 
and 56 pounds (called a half hundredweight). The 
50 pounds is by this action made a legal standard of 
weight. This reform has been adopted after forty 
years of agitation by Liverpool merchants and later 
on by petitions to the government by the chambers 


of commerce throughout the country, and particularly 


by the chamber of commerce of that city. Liverpool 
has felt the necessity for the change more than any 
other city, as this is the leading entrepdét for American 
and colonial produce of bulk, the weighing of which 
is a considerable item in the handling and, indeed, 
in the ultimate cost of the shipments. More cotton, 
corn, provisions, and tobacco are imported into Liver- 
pool than into any other city in the world, and by far 
the largest proportion of these imports comes from the 
United States; so the United States is peculiarly in- 
terested in the reform just instituted. The Liverpool 
Journal of Commerce comments approvingly as fol- 
lows: 

“All these great quantities are calculated by the 
American sellers in pounds avoirdupois, but by the 
British buyers they have had to be counted in hun- 
dredweights, quarters, and pounds, in accordance with 
our antiquated and absurd and anomalous system of 
weights. What is the consequence? To give a con- 
crete example: The buyer wishes to ascertain, say, the 
weight of 100 pounds of tobacco; to do so the nearest 
weight he can employ is a quarter, or 56 pounds, to 
which must be added smaller weights until the exact 
quantity is ascertained. But two 50-pound weights 
will give him the exact amount at once; three will 
give him the weight of 150 pounds, four 200 pounds, 
and so on, smaller weights being used for fractions 
of 50 pounds. The consequence is an enormous sim- 
plification of calculation. 
that the men who weigh these materials at the docks 
are not, as a rule, mathematicians who can tell the 
time of day by algebra. They are largely day laborers, 
who have not had a superior education, and to weigh 
quantities with a set of weights necessitating the 
calculation of fractions of pounds, and thereby the 
use of dozens of small weights, necessitates a mental 
effort of which all are not capable, and the use of a 


multiplicity of weights which confuses them leads to 
errors and loss of time—and time is money. But by 
the adoption of a 50-pound weight a unit of ¢alcula- 


tion has been obtained which will sweep away a whole 
set of weights, prevent errors, and save confusion, 
time, and money. It should be remembered that the 
present complicated and wasteful method of calculating 
weights has to be gone through four times—first, when 
the goods are warehoused; second, by the customs, 
for the purpose of duty; third, in the counting-house; 
and fourth, in the factory—and in all these cases the 
same cumbrous system of calculation by hundred- 
weights, quarters, and pounds has to be gone through, 
and the loss of time, convenience, and money quad- 








It should be remembered 4g 
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rupled. But by the adoption of a 50-pound weight, 
though four separate calculations will still be neces- 
sary, they can be done simply and quickly. The sav- 
ing in bookkeeping will alone be great. The present 
system necessitates a maze of figures of different 
denominations; but by their reduction to the one 
common denominator of pounds weight whole columns 
of figures will be saved and the risk of mistakes min- 
imized.” 


->-o-s] 





Section of Geology at the St. Louis Winter Meeting 
of the American Association, 


The section met for two days with the Association, 
then joined in the annual meeting of the Geological 
Society. 

Among the papers read that by Prof. L. C. Glenn, 
of Vanderbilt ‘University, Nashville, Tenn., described 
some peculiar “dikes” of sandstone which occur in 
the western part of Kentucky and Tennessee. These 
dikes are vertical, or nearly vertical, walls of various 
widths and form a network in the Hocene clays of 
the region. The sandstone forming the dikes is some- 
what laminated parallel to the walls. Sometimes there 
has been slight vertical faulting. The material of 
the dikes is micaceous and contains Eocene fossils in 
the form of casts. The fissures do not seem to have 
been connected in any way with the action of moun- 
tain-making forces. The region is one that has ex- 
perienced severe earthquakes within recent historic 
time and it has suffered likewise in the geologic past. 
It is probable that the fissures described in this paper 
were formed as a resu!t of earthquakes in Bocene time 
and that the dikes consist of the underlying sands 
which rose therein. 

The deposits found in caves are always of interest 
through the light which it is hoped that they will 
throw on the question of the antiquity of man. De- 
posits containing fossils are rather rare in caves in 
this country, but important ones have recently been 
exploited in California and Arkansas. The results 
of the former, done by the University of California, 
were presented in a paper by Mr. W. J. Sinclair, which 
was read by Prof. J. C. Merriam. This cave, which 
is on Potter Creek, has furnished fossil remains repre- 
senting a Quaternary fauna which has hitherto been 
imperfectly known. The Potter Creek cave in 1878 
furnished the late Prof. Cope specimens of the cave 
bear, but the recent explorations in this and neigh- 
boring caves have brought to light more than fifty 
species of mammals and birds. Many of the forms are 
new to science. More than 7,000 specimens have been 
collected here thus far, and acomplete record has been 
kept of the relation in which each was found. The 
a@eposits in the cave were found to be distinctly strati- 
fied. Some fragments of bone suggesting human work- 
manship ;yhave been found among the fossils. 

The officers of the section for the meeting were: 
Prof. C. M. Hitchcock, of Hanover, N. H., chairman, 
in the absence of Prof. Israel C. Russell, of Ann 
Arbor, Mich., who was elected to the office last year; 
and Dr. G. B. Shattuck, of Baltimore, secretary. The 
officers elected for the ensuing year are: Chairman, 
Prof. E. A. Smith, of University, Ala.; secretary, Dr. 
E. O. Hovey, of New York city. 

—— ee 
The Death of Sergeant Frederick, 

Sergeant Julius Frederick, a member of the Greely 
Arctic expedition, died at Indianapolis, on January 6. 

The expedition under Lieut. Adolphus W. Greely 
was sent out in 1881 to establish one of a chain of 
thirteen circumpolar stations for scientific purposes. 
The party of twenty-five persons was left at Discovery 
Harbor on August 12, 1881, with equipment and pro- 
visions for twenty-seven months. Additional stores 
were to be sent in the summers of 1882 and 1883, but 
Greely was ordered, if these failed to reach him, to 
retreat southward not later than September, 1883. 
The members of the party made many excursions and 
observations; and as relief failed to reach them, they 
started south on August 9, 1883. All had kept well 
up to that time. They had to abandon their steam 
launch in the ice in October, and went into winter 
quarters at Cape Sabine, where they suffered greatly 
for want of provisions, and sixteen of the party died 
from starvation, one was drowned, and one was shot 
for persistently stealing food. The seven survivors 
were rescued by the third relief expedition, under 
Capt. Winfield S. Schley, on June 22, 1884, in so ex- 
hausted a condition that it was thought that had 
forty-eight hours more elapsed, they would all have 
died. 





— 
Death of Prof. Von Zittel. 

Prof. Karl Alfred von Zittel, the well-known paleon- 

tologist and president of the Academy of Sciences, died 


‘at Munich January 6. 


Prof. von Zittel was born in the Grand Duchy of 
Baden in 1839, and was a son of Kar! von Zittel, a 
well-known statesman. He studied at Heidelberg and 
Paris, and later at the Imperial Institute of Geology 
at Vienna. After serving as an assistant at the Hof- 


mineralien Kabinet there he was appointed outiail 
of mineralogy at the Polytechnic at Carlsruhe, and in - 
1866 he became professor of geology and paleontology 
at the University of Munich and director of the paleon- 
tological museum there. 

In 1873 and 1874 Prof. von Zittel took part in the 
Rohif scientific expedition to Bgypt and Libya, and 
the valuable results of that expedition were due in 
great part to his work. He wrote a book on the ex- 
pedition under the title “Contributions to the Geology 
and Paleontography of the Desert of Libya,” and among 
his other well-known works may be mentioned his 
“Primitive Times: A Picture of the History of 
Creation,” and his “Treatise on Paleontology.” 

Prof. von Zittel visited this country in 1883, and 
was present at the opening of the Northern Pacific 
Railroad. 


->+-o+ OO 
Electrical Notes, 

The electrical current offers a remedy for the con- 
sumptive, according to the Lancet, London. Experi- 
ments have been conducted to this end by Dr. J. Cun- 
ningham Bowie with a high degree of success, the 
doctor securing the best results with an alternating 
current of high frequency and low potential. A special 
apparatus was made for the work, one permitting of 
a great range of adjustment. In practice the current 
density ranged from 300 to 800 milliamperes and from 
50 to 70 volts, and the application from 10 to 20 
minutes. Almond oil containing iodine, thymol, and 
other antiseptics was used for intralaryngeal injections. 
The arrest of the lesion was brought about much more 
quickly than by the simple use of the antiseptic olls 
alone, and the doctor says he is entirely satisfied that 
the use of the alternating current promotes healing. 

Peter Cooper Hewitt, the inventor of the vapor lamp 
which has been mentioned heretofore, has recently been 
granted a patent on a new form of his lamp. Up to the 
present time, the lamps have been constructed for in- 
stallation in a vertical position, but the inventor has 
discovered that by placing the lamps in a horizontal 
position, a number of practical as well as esthetic ad- 
vantages are secured. The lighting of the room is 
said to be accomplished in a much more satisfactory 
manner, and the quality of the light is improved. Mr. 
Hewitt has also been granted a patent on an im- 
provement in the construction of the lamps, by which 
the starting of the lamp is facilitated at a much lower 
potential. This is done by the addition of red sulphide 
of mercury to the interior of the lamp during ‘the 
course of construction. ; 


The report of the African Concessions retina eesi 
published, constitutes one of the most’ interesting 
items of recent news. The company in question 
has been formed to exploit the possibilities of the Vié- 
toria Falls on the Zambesi. These falls are over 400 
feet high, and while the total amount of energy running 
to waste at Niagara is 7,000,000 horse power, the cor- 
responding figure for the Victoria Falls in the wet 
season is 35,000,000. The railway has now been com- 
pleted to within 70 miles of the falls, and will reach 
them before the end of next March. It is believed that 
it will be practicable to carry the electric energy gen- 
erated at the falls economically even as far as the 
Rand, and it is hoped to work by means of it a large 
proportion of the South African Railway mileage, as 
well as to supply the power needed to the gold mines. 
American estimates are that, with conditions similar 
to those in Rhodesia, it will be possible to convey the 
current 330 miles and deliver it there at a cost of 
$22 per kilowatt per annum, the load being on for the 
whole twenty-four hours of the day. Within a radius 
of 300 miles of the falls are included the Wankie coal- 
fields, Bulawayo, the Gwelo, Sebakwe, Selukwe, Lom- 
agunda, and Hartley gold fields, the northern copper 
fields, and about 900 miles of railway line; while a 
transmission of 600 miles would take in the yhole of — 
the South African gold fields. The site of the falls is 
said to be healthy throughout the year, and the whole 
region is thought to be more richly endowed with min- 
eral wealth, including copper, gold, iron, and coal, than 
any similar area on the surface of the globe, At pres 
ent only preliminary survey work is in progress, but ‘it 
is expected to complete this very shortly, and work 
will then be begun with the*building of a hydro-electric 
generating station, much on the lines of that at Ni- 
agara. 


se 


Zine White from Mine Slag. 

News received from abroad would seem to indicate 
that Prof. Ellershausen, a well-known German chemist, 
has invented a process of extracting zine white from 
slag. He and Prof. Sir William Ramsay successfully 
experimented at the Hafaa mine in North Wales, 
showing that a ton of zinc white can be extracted from ~ 
fifteen tons of slag by a far simpler and cheaper Dre-, : 





cess than is now used in a roundabout production from — 


spelter. 
Great Britain imports about 200,000 tons of pr 
white annually from the United States, Germany, and 


Belgium. - vane 
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THE BARTON 150-HORSEPOWER AIRSHIP’S FORTH- 
COMING TRIAL TRIP. 

SY THE LONDON CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

In the Sciuentivic AmMenican for May 3, 1902, there 
was reproduced a photograph of a model of Dr. F. A. 
Barton's aeroplane airship. Since then the design has 
undergone many and radical modifications. It now 
consists of a cylindrical balloon large cnough 
to support the car and its contents, with 
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be closed, but there is a special arrangement by which 
the gas can be allowed to escape on the pressure be- 
coming too great after the full expansion of the dia- 
phragms, which will be allowed to bulge into the main 
body when the gas in the nose and tail expands. 
Inside the center partition will be a small subsidiary 
spherical balloon—or ballonette—filled with air, with 





movable aeroplanes fixed on a frame between 
the balloon and the car. The inventor 
claims that this combination is quite origi- 
nal, and that by it he has overcome the fatal 
defect of all existing balloons, viz., the in 
ability to rise or fall. without discharging 
gas or ballast. 

The balloon was made in the banqueting 
hall of the Alexandra Palace. It embodies 
several novel features, and is the largest in 
existence. It is 176 feet long, 43 feet in 
diameter, and has a capacity of 235,000 
cubic feet, which gives it a lifting power, 
when filled with hydrogen, of 16,450 pounds. 
It is cylindrical in form, with an ogive nose 
and.a nearly hemispherical stern. It is con- 
structed of varnished silk, coated with lin 
seed of] and baked after each coat. There 
fs also an outer cover of pure unvarnished 
silk, strengthened with numerous webbing 
bands, from which are suspended ‘the lines 
supporting the ship. By means of this outer 
covering and ‘the bamboo arrangement (a 
series of bamboo strips bound round with fine cord 
and carried up to the nose of the balloon) greater 
strength and rigidity are imparted to the balloon, and 
no cord or metai can come in contact with the enve 
lope. Dr. Barton claims that should. a leakage of gas 
oceur in the balloon, escape would be impeded, owing 
to this outer envelope, and that even if both balloon 
and outer covering were penetrated by shot, the two 
envelopes would, as the balloon grew smaller, slide 
over one another, and so cover the hole. The balloon 
fa divided by partitions into three gas-tight comphrt! 
ments, 6ne division being between the main body /and 
the tall, and the other between the nose and the Main 
body. Ordinarily the fore and aft compartments wi!! 


\e . 
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One or the Three 50-Horsepower Engines. 


a capacity of 17,000 cubic feet, the function of which 
may be thus explained When the airship rises or 
when the sun shines and the gas expands, the air in 
the small balloon inside is forced out, the rear end 
of the aeroplanes being raised so as to prevent the 
balloon rising as it passes through the air, which it 
otherwise would do, owing to the diminished weight 
of the air. If the reverse occurs,-afid “he gas con- 
tracts, air is automatically pufnped into the internal 
balloon, so as to preserve the shape of the external 
balloon The total weight is thus increased, where- 
upon the aeroplanes are again entployed to prevent the 
balloon from sinking 

It is of course well known that balloons are usually 
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unable to remain for very long periods in the air 
{though the Comte de la Vaulx has made a record 
trip of 1,100 miles from Paris to Russia in under forty 
hours), owing to-variations in temperature, causing 
the gas to expand or contract and necessitating “he 
loss of gas or ballast 

Dr. Barton's ingenious arrangement was designed 

to overcome this difficulty. 

With regard to the balloon portion of his 
airship, he has said that he looks upon it 
solely as a lifebuoy to afford him the facili 
ties he needs for experimenting with aero- 
planes, as the balloon above will support 
the total weight. Gradually he hopes to 
diminish the size of the balloon and in 
crease the size of the aeroplanes, and finally 
to dispense with the balloon altogether, 
evolving a vessel which will resembie those 
of Sir Hiram Maxim and Prof. S. P. Langley 
in that it will be heavier than the air it dis- 
places, and be kept in the air and raised and 
depressed solely by the aeroplane surfaces 

The framework of the car is constructed of 
bamboo varying in size from 1' inches to 
5% inches in diameter. There are two large 
longitudinal members, which run from end 
to end and support the decks. Outside these, 
projecting both above and below, and placed 
diagonally to form a V, are at intervals other 
large-sized members, which are secured at 
their lower ends to the keei. The keel is 
constructed of three bamboos lashed side by 

side. The upper ends of the sloping members are con- 
nected together by longitudinal and transverse bam- 
boos. The frame is left square at the back, but tapers 
off in front up to the sloping bamboo to form the bows. 
The frame thus formed.s6mewhat resembles the skele- 
ton of a ship, except (hat the sides are straight. 

The two large long\tudinal members carry smaller 
cross bamboos at close \intervals, and along the center 
of these is laid a narrow deck, which is widened out 
at certain points to form the captain's and motor decks. 
The deck is made of latticed wood, and a light bamboo 
framework filled in with wire netting incloses it on 
all sides. 

The bamboo members forming the frame are lashed 











The Bamboo Frame and the Propellers. 
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Part of the Gas Bag Temporarily Inflated, Pilling Nearly the Whole of Banqueting Hall 


BUILDING THE BARTON AIRSHIP, 


in Alexandra Palace. 
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Scientific American 


Deformed and Trephined Skulis. 











Woman’s Work Basket, Weaving Loom, and Spinning Implements as Found in Grave. i Llama of Solid Silver and Image~—-A Sacrificial Offering. 
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INCA RELICS UNEARTHED IN PERU BY THE BANDELIER EXPEDITION. [see wext page.) 
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together with stout, specially-made, hand-laid 
cord of Dutch flax at the joints, and there is not a 

nail, screw, or bolt used in the whole framework, 
which is lashed together by steel wire cable to tension, 

The keel is 120 feet long, the deck 123 feet long, 
and the upper frame i27 feet long. 

There are three “motor decks,” in 
will be two of the crew, one to look after the motor, 
the other to control a set of aeroplanes. The full 
complement is seven, and the captaia_on the center 
deck can communicate with the crew Lae of 
ship telegraphs, speaking tubes, etc. The anaes 
will ring in front of each motor, and on the captain’ 
table will be arranged the lines connected with the 
valves, pressure gages, etc. 

The vessel will be driven through the air by three 
50-horsepower Buchet gasoline motors, each of which 
drives two six-bladed propellers, arranged three on 
one side of the deck and three on the other. The 
motors are bolted down to strong aluminium castings, 
which are clipped to the large bamboo members, and 
they are placed longitudinally of the airship. The 
power is transmitted from countershafts by belts to 
the propeller shafts. 

Large Clarkson radiators for cooling the circulating 
water are attached to the steel tubes forming the 
framework supporting the propellers. The normal 
speed of the engines is about 1,600 revolutions per 
minute, and there is a speed reduction of 8 to 1 em- 
ployed between the motor and the propeller. 

In conjunction with Mr. Walker, Dr. Barton has 
recently designed a new gasoline motor which develops 
20 horse power and weighs only 90 pounds. This 
works out at only 4% pounds per horse power. The 
present Buchet engines weigh 6 pounds to the horse 
power, exclusive of the flywheel, which will add an- 
other hundredweight. 

Each of the six propellers is made up of three two- 
bladed propellers, the blades of each, which are rigid, 
lying behind one another. The propeller shafts are 
of solid steel 2 inches in diameter and 7 feet, 8 inches 
long. They are fitted with aluminium pulleys. 

Dr. Barton points out that Count Zeppelin's bal- 
loon could be slightly inclined by the aeronaut, so 
that the propellers drive it upward or downward. In 
stead of having, like the Count, four propellers 4 
feet in diameter driven by 32 horse power, Dr. Bar 
ton has a balloon less than half the size, with six 
propellers 12 feet in diameter, driven by 150 horse 
power, which by means of the aeroplanes should suf- 
fice to sustain the airship even without the help of a 
balloon. 

The inventor calculates that 150 horse power will 
keep in the air a weight of 18,300 pounds to 34,650 
pounds, whereas the total weight of the balloon fully 
loaded with crew and all accessories is under 16,000 
pounds. There is no doubt that an airship using 
aeropianes alone could obtain a very high rate of 
speed, as the resisting medium of the air is so much 
less than that of water or the friction of rails. It 
ia calculated that the six propellers of the Barton 
airship, when revolving at their full speed, displace 
1,200,000 cubic feet of air per minute, and a speed 
of 17 to 20 miles an hour is anticipated. 

There will be no less than thirty aeroplanes for the 
steering of the ship in the vertical plane. They are 
mounted between the deck line and the top of the 
frame in three banks of ten, one in front of each motor, 
five of the aeroplanes in each bank being placed on 
each side of the flying deck. 

Three aeroplanes in each set of five are mounted 
one above the other nearer to the motor than the 
other two, which are also above one another, but 
placed somewhat further forward and in such a way 
that they lie between those behind them. Each aero- 
plane is 15 feet long by 3 feet across, giving a surface 
of 45 square feet. The total surface is 1,350 square 
feet. The aeroplanes are pivoted to the frame at 
their forward end and the surfaces can be raised or 
depressed by the man in charge of them. By means 
of a large rudder at the stern the vessel is steered 
in the horizontal plane. 

The ingenious system of shifting water ballast em- 
ployed by Dr. Barton to keep his vessel on an even 
keel, when she shows a tendency to shove her nose 
or tail into the air, owing to the moving about of the 
crew or other cause, has been used by some inven- 
tors of submarine boats, notably by the late M. Claude 
Goubet, but has never, so far as we are aware, been 
adopted in aerial machines, At each end of the ves- 
is a 50-gallon water tank; the two are connected 
® pipe, and will contain only 25 gallons each. When 
longitudinal stability shows signs of being dis- 
water is automatically pumped from the for- 

rd to the aft tank, or vice versa. The motor-driven 
mp is situated on a separate deck in the fore por- 


cable 


each of which 


ites 


) ton of the airship. 





thousand incandescent electric lamps 
in the itumination of the World's 
and buildings. 


“bian* times an advanced culture which 


Scientific American 


REMARKABLE DISCOVERIES BY BANDELIER OF INCA 
CIVILIZATION IN PERU. 
BY WALTER L. BEASLEY. 

In recent years, one of the most interesting regions 
of the New World, interesting both to the historian and 
excavator, has been the western coast of Peru and the 
lofty Bolivian plateau. On the latter was situated the 
far-ftamed Inca tribe, whe had developed in pre-Colum- 
for centuries 
has been the object of vain study. Mr. A. F. Bandelier 
and his gifted wife have carried out researches under 
the auspices of the American Museum of Natural His- 
tory, the first two years’ exploration, however, being 
supported by the late Henry Villard. The discovery 
by the Bandeliers of many relics of the ancient Indian 
empire of the Incas has been considered a brilliant 
achievement, and has won additional fame for this 
eminent investigator, now add so 
greatly to history and the early culture of South Am- 
erican civilization. 

Chief among the curious features of the Inca people 


whose discoveries 


was their manner of interring the dead, and the unusual- 
ly large number of objects placed in the grave as funeral 
accompaniments for the body on its long-journey to 
the future world. The 
coast of Peru, for some five or six hundred miles, cul- 
tivated every available foot of good land and used the 


scattered population, of the 


desert and barren stretch near the water as a cemetery. 
The people of the high plateau of the Andes used the 
sides of steep cliffs or stone towers, called Chulpas, 
The graves of the coast were arranged 
or square-shaped 
A matting 
and framework of reeds was used as a top cover to pro- 


as burial places. 
in groups, 
pits, varying in depth from 2 to 12 feet. 


being sometimes round 


tect the contents from the pressure of the sand above. 
Some graves contained only one body, others three or 
more on the same level. The standing of a person was 
usually determined by the character and number of 
objects deposited, as well as the embellishment of the 
The latter 
usually consisted of a finely woven woolen fabric, hav- 


outer covering or dress of the mummy pack. 


ing a rich border. A typical mummy is here shown just 
unearthed by Mrs, Bandelier. An _ inter- 
found shows the Inca method of 
An oval-shaped litter, 
having projecting ends resting on the shoulders of two 
The right hand of each is placed over 
his heart as a method of expressing sorrow. Weaving 
was one of the industries in which the Peruvian In- 
Articles associated with this occupa- 
frequent of those found in the 
having their ends 


as it was 
esting statuette 


carrying the dead to the grave. 


men, was used. 


dians excelled. 
tion 
graves. A number of reed 
wound round with bright thread, so as to form a pat- 
tern, are placed within the folds of the outer pack. 
Other peculiar adornments of the outer mummy dress 
hanging pouches or bags, embroidered in 
These are filled with coca and various 
foodstuffs. As the Indian dress in life consisted of a 
short poncho and a loosely-worn wrap, a dangling 
pouch or pocket for the keeping of provisions and other 
necessaries which indispensable on a journey 
while he was living, the same were thought necessary 
for comfort in death, and were therefore attached to his 
body. The peculiar crouched position which was given 
to the dead body seems to have been a long-established 
mortuary custom of the people. In this they simply 
imitated the every-day life of the inhabitants; for as the 
Indian at the close of his daily labor seeks 
a squatting position, he is correspondingly 
consigned to his eternal rest in the same attitude. 
The method of packing the body was to tie it in skins 
and matting. The whole was then bound tightly to- 
gether with cords. The square form of the mummy is 
a stuffing of the white cotton sack with 

The poorest style of burial was of 
Children in a great many instances 
fastened full length on a 
bed of rushes or cradle surrounded with toys, 
domestic their favorite playthings in life. 
Some of the ever-recurring and characteristic objects 
met with in the graves of the coast were work-baskets 
made of reed-grass used for containing the 
wool-spinning and sewing implements, dove-shaped 
wooden receptacles, combs of thongs, and other arti- 
cles of daily life employed by the women. Often a 
complete loom having a partly completed pattern would 
be found. Among the most noted of the contents of 
such a work-basket are the beautifully finished and 
decorated spindles. These are looked upon as some of 
the most elegant and tastefully ornamented articles 
of Peruvian handiwork. They are of hard smooth 
wood, patnted in showy colors. The elaborate embel- 
lishment of these spindles is somewhat surprising, as 
when in use the ornamented parts are hidden from 
view by the thread wound around them. The designs are 
either painted on, burnt in, or incised. Some of the 
textile work obtained in grave deposits is to-day fresh 
and magnificent in color and appearance, equaling some 
of the choicest Gobelin tapestries of modern times. 
Some contain 62 threads to the square inch. These 
beautiful fabrics are decorated in bird, animal, and 
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geometrical patterns. They were woven from the wool 
of the alpaca and vicuna. One of the striking forms of 
burial was the addition of a false head. This was 
stitched on top of a sdhare pack, which contained the 
wrapped body inside, and was stuffed with seaweeds and 
leaves. The eyes, mouth, and lips were generally indi- 
cated by a white thread, the nose by wood and occasion- 
ally padded white material. Frequently, though, these 
organs are represented by thin, cut-out pieces of cop- 
per and gold. Often the whole mask is made out of 
thin silver and attached to the head. The complex- 
ion of the face is often indica‘ed with red and blue 
ocher painting, and the hair by « .ong fiber, dyed black. 
The false head is usually wrapped by bandages of 
bright cloth. The idea of this extra death-mask or 
head was seemingly to give a human appearance, which 
they wished their dead to retain even in their buried 
abode. 

Of all the industries which oceupied the attention of 
the greater part of the population, undoubtedly that of 
pottery was one of the most prominent. Specimens 
of this art are the most abundant and diversified of 
all the objects found in the graves. It was in the pro- 
duction of vessels, jars, and vases that the 
inventive faculty of the Indian artisan was displayed 
to its fullest extent. Leaving no written language, 
nearly all of our knowledge of the people is due to the 
handicraftsman in clay, who made it a practice to rep- 
resent faces, architecture, costumes, and characteristic 
scenes of every-day life on his creations in pottery. 
Thousands of these fanciful shapes were taken from 
burials and those of the upland plateaus. Tho 
material is of red, black, light colored or gray, and 
varies much as to ingredients and execution. The most 
elegant types are of fine gray and brown clay, with 
glazed surfaces, and show little or no granular mixture. 
These are considered the most beautiful form of Peru- 
vian ceramics. In general, the bulging form prevails, 
although the shape varies according to the skill of the 
Some have a flat, others 


water 


coast 


artist and the use intended. 
have a cone or egg-shaped bottom. The latter were 
set on a clay base with funnel-shaped opening. This 
kind of pottery, with little or no plastic decoration, 
but handsomely painted and of chaste form, is the 
true Inca pottery, made near Cuzco. The more showy 
results of the potter's art were displayed to the best 
advantage in the employment of animal and human 
figures. 

The most satisfactory and 
clay are thought to have been when the whole vessel 
was treated as a human head, with the attached mouth- 
piece serving as a head-dress or covering. These por- 
trait jars are especially noteworthy and highly prized, 
as they afford in most cases qa lifelike representation 
of the face and features of the Peruvian coast Indians, 
as well as illustrating the technique. One of the types 
is unusually interesting, for it portrays a personage 
clothed in warrior’s garb. Possibly here is depicted 
one of the chiefs, armed and equipped for battle. The 
striking feature of the costume is the high head-dress 
or conventionalized human face, with immense ear 
plugs. The left hand grasps a shield made of llama 
skin, to which are fastened short throwing-darts. The 
right holds a battle-ax. The other weapons used in 
warfare by the Incas and coast people were slings, for 
hurling stones, clubs four to five feet long, having five 
or six sharp points of metal or stone, and throwing- 
lances fifteen feet in length. Forest animals and mari- 
time creatures of the period, notably the great condor 
with his helpless victim, were on the various forms of 
pottery met with. Probably one of the most extraordi- 
nary and remarkable pieces of pottery from an imagin- 
ative standpoint, at least, is one depicting a resting 
llama, with a sleeping child snugly clinging to its warm 
and fleecy back. 

The great abundance of gold and silver in the time 
of the Incas, and their skill in soldering and fashion- 
ing these metals into striking shapes, are exhibited 
by the hundreds of personal ornaments, statuettes, and 
ceremonial objects wrested from burial places. Mosaic 
work on shells, supplemented by wide bands of gold, 
the ends terminating in a parrot’s head, were evidently 
common household adornments, a number of such being 
recovered. Necklaces of golden balls, nearly the size 
of a twenty-five cent piece, were evidently commonly 
worn. Huge drinking or ceremonial cups a foot high, 
of silver, and more than half that length, in gold, 
wrought into portraits, attest the lavishness of display 
which flourished among the people. Long wrist-bands 
of solid gold and silver were worn. Instead of sacrific- 
ing the living llama, on some occasions, figures of this 
animal ten inches high, of solid silver, were buried as 
an offering. Gold was secured by washing in the moun- 
tain torrents and streams. Silver was obtained from 
easily fusible ores by reduction on the site where the 
ore cropped out, and also by fusion in small and rude 
ovens, placed in the open air. Copper was treated in 
the same manner. Silver and gold were mostly ham- 
mered. 

The foregoing sketch has been intended more as @ 
general pictorial display from the recent finds, showing 
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the handicraft and everyday objects used by the Incas, 
rather than an historic survey. 

The author acknowledges indebtedness to Mr. A. F. 
Bandelier and to the American Museum of Natural 
Hisvory for the courtesy of reproducing the accompany- 
ing illustrations. 

NN ee ee 
Carbon Wool, 


Messrs. Constant and Henri Pelabon have recently’ 


brought out the fact that carbon is produced in the 
form of fine thread-like filaments in some forms of 
coke furnaces. These filaments when agglomerated in 
a mass, form a material which may be termed carbon 
wool. The carbonization of bituminous coal in the 
formation of coke for industrial purposes gives rise 
to a deposit of a thread-like character which is formed 
in the mass of the coke itself. The collection of such 
filaments gives rise to the product which the authors 
call carbon wool, and they have determined to some 
extent the structure and composition eof the product. 
These deposits, which are never observed in recuper 
ation furnaces where the coal is distilled in a closed 
chamber, are found especially in coke which comes 
from open furnaces, particularly of the older types. 
Here the air comes into the furnace through openings 
and the gas is allowed to burn in the apparatus. All 
the flames unite and are concentrated toward an open- 
ing placed in the upper wall. Near the opening is a 
region which is much hotter than the other parts of 
the furnace, and it is here that the deposits of filiform 
carbon are found. 

These deposits occur inside of geode-like cavities in 
the coke. Some parts of the carbon wool formed by 
the intermeshed filaments are gray and other parts 
quite black. By observing the separate filaments of 
gray wool under the microscope, they are found to 
have a cylindrical form in general, The surface is seen 
to be covered by a glaze such as is observed on the 
neighboring coke masses. Sometimes filaments are 
seen which have an alternate contracted and expanded 
section, as if formed of a great number of cones placed 
one after another. No trace of crystallization was ob- 
served, however. In the carbon wool small black 
masses are sometimes noticed, about the size of a 
pinhead. These consist of a mass or roll of very 
fine and closely packed filaments which are formed on 
some parts of a coarser filament. The black filaments 
have a dead color and the surface is covered with 
asperities which are sometimes disposed quite regular- 
ly. These filaments are seen to be formed of a series 
of rings. One of them had 6 rings per 1-250th inch. 
The thicker filaments are generally from 0.0012 to 
0.0035 inch in diameter. The very fine threads which 
form the black masses above mentioned and seem to be 
attached to the thick filaments, are much finer and 
measure about 0.0008 inch. The length is generally 
about 2 inches, but may reach as high as 3 inches. 

A number of experiments were carried out in order 
to determine the nature and composition of_the threads. 
By burning them in oxygen, carbon dioxide is formed. 
Placed in a Moissan oxidizing mixture, with the addi 
tion of nitric acid and chlorate of potash, the fila- 
menis seem to be either dissolved or changed to a yel- 
low substance. This latter is supposed to be a gra- 
phitic oxide. It deflagrates and produces quantities of 
sparks when heated to 300 deg. C. The carbon wool 
which is produced in the coke furnace is somewhat 
similar to that which Schutzenberger formed by pass- 
ing cyanogen gas over a mixture of retort carbon and 
cryolite heated to redness in a porcelain tube. 
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Some Troubles of the Explorer, 

Prof. Flinders Petrie says in the London Times: 

“Unhappily, the growing lawlessness of Egypt, which 
Lord Cromer noticed in each of his recent reports, 
has affected our work, and ‘a large number of offenses, 
not very serious in themselves, but which cumulatively 
become serious, have been committed, and but too 
often have been committed with impunity.’ (Report, 
1902, p. 40.) A statue was stolen from my house; 
and though the footprint of the thief exactly agreed 
with the very peculiar foot of one of the men who 
were notoriously accused in the village, and all the 
links were named by witnesses, yet no conviction 
could be obtained; £35 are said to have changed hands 
as bribes over this. Next, my workmen from Quft 
were subject to a general conspired assault in the 
market, and each robbed of his money at once. But 
no redress whatever could be obtained. The police 
officer added to the injury by taking away one man 
who had been beaten to see the doctor, who did nothing 
but detain him till he paid 10s. bribe to be let go 
Last year the relations of a man who died of fever 
were mulcted of £6 by another doctor; and, on my 
complaining, the official inquiry resulted in giving an 
account which was absurdly false, to my personal 
knowledge. 

“It is impossible that the present machinery can 
work to elicit the truth. Witnesses are examined by 
petty officers, who dictate the final statement .of evi- 
dence at their own will; and the witnesses are sum- 
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moned, through their sheikh, who is the first man to 
be ‘squared’ by the offenders, and, ‘who, they think, 
will assuredly sooner or later endeavor to wreak his 
vengeance on them.’ (Report, p. 36.) Such a system, 
dating long before the British occupation, is the most 
perfect for facilitating bribery and the suppression of 
truth. This is not the place to discuss the remedies. 
Happily Lord Cromer considers that ‘the points which 
most require attention are the police, the department 
of justice and sanitation.’ I do not touch on more 
personal threats to our party and being fired at, as I 
only wish here to refer to the failure of justice, But 
matters have gone so far that we must look for safety 
to our own resources rather than to the law, which has 
in each case proved to us useless.” 
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A HARMLESS REPTILE, 
BY A. BR. M, SPAID. 

If there is anything we need to teach more than 
another, it is that numerous insec.s and reptiles, which 
are held by many persons to be pois mous, are per- 
fectly harmless, This is especially £9 of the pine- 
tree lizard, or, as it is often called, the fence lizard. 
It is true that the lizard has teeth, but they are al- 
most too small to be seen, the finely serrated jaws feel- 
ing just like the rough lips of a bass. Moreover, these 
little saurians seldom attempt to bite, and make inter- 
esting pets. 

I have a box two feet long, one foot high, and six 
inches wide, the sides being of glass and the bottom 
covered with white sand to a depth of two inches. 
With this on my study table I have a good opportunity 
for watching the five interesting inmates as they eat 
and sleep. Two are males and three are females, easily 








TAME LIZARDS AS ORNAMENTS. 


distinguished by their color. Their color seems to be 
influenced by the conditions of the atmosphere. After 
a rain or when they first come out of their hiding 
places in the morning, many of them are very dark. 
By holding them in the hand a short time, the color 
changes very perceptibly. 

When my pets are ready to go to bed, they dive into 
the sand, where they remain covered up until morn- 
ing. Then here and there a head bobs up, and gradu- 
ally the saurians either stretch out on the sand or 
prop themselves up on their forelegs in a most comical 
manner. They soon become alert, and show how keen 
their appetites are if flies, crickets, grasshoppers, or 
katydids are thrown to them. Frequently, when one 
has seized a particularly fat grasshopper, another will 
attempt to take it away. They. are also fond of roaches, 
but care nothing for hard-shelled beetles. They will 
not seize an insect unless it is moving, and one often 
knows when the attack is to be made, as the lizard 
opens its mouth just a little way before springing 
upon its prey. It uses its tongue with the same 
agility as does the frog or toad, and gorges a large 
insect pretty much the same way as a snake swallows 
a toad. 

In burrowing in the sand they make several! strokes 
with the right or left forefoot, changing 
the other; but when this dirt is to be worked out of 
the way, they use their hind feet with alternate strokes 
with great rapidity. The female in this way evi 
dently digs into the ground, where she deposits a 
dozen or more white eggs, which she leaves for the 


from one to 


warm earth to hatch. 
I know of nothing else so easily tamed. When 
caught in the hand they seldom attempt to escape. 


Placed on one’s clothing, they often sit in the same 
position for a long time. Knowing this peculiarity, If 
decorated my little son with nineteen lizards, just 
to prove to some skeptical people that I was willing 
to back up my assertions with a demonstration. Yet 
one observer who witnessed it declared that it was 
risky, and that he knew a man who had lost a finger 
from the venomous bite of a fence lizard. A teamster 
who was not afraid to handle a snake could not be 
persuaded to touch a iizard, although they both saw 
a finger thrust into a little saurian’s mouth. Ignorance 
is hard to banish, but it easily drives away the truth. 

They are not only harmless, but beneficial. Lying 
on the fences which surround the field of growing 
crops, they devour many insects as these attempt to 
enter the fields, thus benefiting the farmers, who have 
no appreciation of their value. 


ee 
A Strange Use for Skimmed Milk, 
BY GUY K. MITCHELL. 

A use to which skim milk, sour milk, buttermilk, 
or even whole sweet milk is not often put is paint- 
making, yet this product of the diary makes possibly 
one of the most enduring, preservative; respectable, 
and inexpensive paints for barns and outbuildings. It 
costs little more than whitewash, provided no great 
value is attached to the milk, and it is a question 
whether for all kinds of rough work it does not serve 
all the purposes and more of the ready-mixed paint, or 
even prime lead and paint mixed in the best linseed 
oil. It is made as follows, and no more should be 
mixed than is to be used that day: Stir into a gallon 
of milk about three pounds of Portland cement and add 
sufficient Venetian red paint powder (costing three 
cents per pound) to impart a good color. Any other 
colored paint powder may be as well used. The milk 
will hold the paint in suspension, but the cement, being 
very heavy, will sink to the bottom, so that it becomes, 
necessary to keep the mixture well stirred with a pad- 
dle. This feature of the stirring is the only draw- 
back to the paint, and as its efficiency depends upon 
administering a good coating of cement, it is not safe 
fo leave its application to untrustworthy or careless 
help. Six hours after painting this paint will be as im- 
movable and unaffected by water as month-old oil paint. 
I have heard of buildings twenty years old painted in 
this manner in which the wood was well preserved. 
My own experience dates back nine years, when 1 
painted a small barn with this mixture, and the wood 
to-day—second growth Virginia yellow pine—shows no 
sign whatever of decay or dry-rot. The effect of such 
a coating seems to be to petrify the surface of the 
wood. Whole milk is better than buttermilk or skim 
milk, as it contains more oil, and this is the constitu- 
ent which sets the cement. If mixed with water in- 
stead of milk, the wash rubs and soaks off readily. 
This mixture, with a little extra of the cement from 
the bottom of the bucket daubed on, makes the beat 
possible paint for trees where large limbs have been 
pruned or sawed off. 
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The Currin! Supplement, 

The current SurrtemMent, No. 1463, opens with an 
illustrated account of the Stewart-Eaton steam-operated 
cinder pot. Mr. Stephen de Zombory presents an ex- 
cellent discussion of aerial tramways as economical 
means of transportation. His paper is illustrated with 
engravings of historical interest, among them one 
showing a Roman wire cable dug up in Pompeii, an- 
other a historical German rope tramway reproduced 
from an old print Commissioner Lindenthal’s pro- 
posed improvement of the Brooklyn Bridge, whereby 
the carrying capacity of the structure will be materially 
increased, is described. Mr. Albert P. Sy's account of 
the nitrocellulose stability tests is concluded. Prof. 
W. M. Davis’ paper on the geography of the United 
States, read before the American Association for tha 
Advancement of Science, is also printed. 
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The Scientific American at the South Pole, 

A subscriber, who is at the head of one of the 
large transatlantic steamship companies, informs us 
that through his instrumentality the Screnvmic A. 
ERICAN is about to take a southerly journey which will 
certainly carry it further toward the South Pole thar 
it has ever traveled, before, and probably as far, if 
not farther, south than any printed matter has yet made 
its way. He tells us that in packing a box with ar- 
ticles, which he was sending out to a friend by the 
relief ship which will shortly sail from Tasmania in 
search of the “Discovery,” he included a year’s file 
of the Screntivic American. With the papers was 
sent a strict injunction that one copy at least was to 
be nailed to the South Pole' While we must confess 
that we are scarcely as confident in the near discovery 
of the pole as our subscriber, we must confess that 
among ihe remote corners of the earth to which the 
Scientiric Axeertcan has penetrated, this last is de- 
decidedly the most unlooked-for and interesting: 
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Legal Notes. 




















A Bewine Macuine Parent, Consraven. John 
ston patent, 324,261, for a ruffling 
tachment for sewing machines, was declared void for 
lack of invention by the Circuit Court of Appeals 
in the case of Greist Manufacturing Company vs. Par- 
sons (125 Fed. Rep. 160). 

The patent relates to alleged improvements in sew- 
ing-machine attachments for ruffles, 
or gathers. In the operation of these attachments, 
a genus, a steel blade back and forth near 
the needle in the direction of the feed; levers are so 
connected that the up-and-down motion of the needle 
bar is converted into the to-and-fro movement of the 
ruMfiing-blade; the two pieces of cloth to be sewn to 
Rether are placed under the needle, with the ruffling- 
_ blade in contact with the upper and the 
needle rises out of the cloth the ruffling-blade pushes 
the upper piece into a fold which is secured by a 
stitch when the needle descends To regulate the 
size of the fold, one species had means for controlling 
the amount of “lost motion” between the needle-bar 
and rufilgng-blade The less the lost motion, the great- 
er the stroké of the ruffling-blade, and 
Within this species, one class adjusted only the limit 
of the backward stroke of the ruffling-blade, while 
another adjusted also, to a less extent, the limit of the 
forward stroke, so that the blade moved farther for 
ward in making full than in making scant gathers, in 
order to bring the stitches nearer the center of the 
folds. This was all old. To the creation of genus or 
species or class the disclosure in the present letters 
contributed nothing. The alleged improvement 
held to be a mere variation within the last-named class 
“The mechanism, so far as the claims in suit 
concerned, may be described as consisting of two le- 
vers, pivoted at a common point, one connecting with 
the needle-bar and the other with the ruffling-blade 
which levers are made to co-operate with each other 
by means of two stops mounted on one of the levers 
and a cam-shaped contact device pivoted to the other 
lever and: interposed between the stops. By turning 
the cam on its pivot, its opposite edges may be caused 
to recede from or approach both stops simultaneously 
whereby the amount of lost motion between the levers 
is varied, and the limit of both the forward and back 
ward stroke of the ruffling-blad« 
After a careful examination of the thirty-five refer- 
ence patents, the Court failed to find a ruffler that 
could not be distinguished from the exact terms of 
each of the claims sued upon. The prior art is full 
of various combinations of cams 
which are operated to produce al! the that 
can be done with appellee's ruffler Court 
thought that each element of the claims in 
was old in this very art, and had been 
form the same function assigned to it in 
present device. “This ruffier introduces no new 
of operation, produces ruffies no better and no, faster, 
and does not afford to the user (though it may to the 
manufacturer) any advantage over others. The 
elty consisied in selecting and rearranging old 
ments to produce a machine new in form, but old in 
function, and therefore an old machine. And though 
Johnston made a better selection and arrangement 
than did Horace’s painter, who ‘joined a 
head to neck of horse, culled 
and daubed on feathers various as his whim 
a woman, lovely to a wish, went tailing off 
loathsome fish,’ the genius of the artist was not more 
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wanting in the one case than that of the inventor 
inthe other; for ‘it is not invention to combine old 
devices into a new article without producing any new 


mode of operation. 
The decree of the Circuit 
peal was affirmed. 


Court dismissing the ap- 


A Cuntous AssigNmMent.—-The recent case of Can- 
da vs. The Michigan Malleable [ron Company, 
cided by the Circuit Court. of Appeals for the Sixth 

Cirenit (124 Fed. Rep. 486) brings out the law of as- 

signments in a manner that every inventor can 

easily understand. F. ©. Canda had obtained a patent 

on, improvements in the construction of drawbar at- 

tachments for railroad cars. He assigned this patent 

in an instrument which reads as follows: 

“I, the undersigned, Ferdinand FE. Canda, of the 

borough of Manhattan, in the city of New York, for 

and in consideration of one dollar and other good and 

valuable considerations, the receipt whereof is hereby 
' geknowledged, have sold, assigned, and transferred, 
ts do sell, assign, and transfer, 


de- 
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therein for the sole use of said firm of Canda Broth- 
ers, and lega! representative, successors, and assigns.” 
It was contended that “my” interest meant “the” 
entire, not simply “an” entire interest. The assignor 
was the sole patentee, and also one of the assignees. 
No criticism was made upon that fact. The Court 
thought the objection was hypercritical, and that the 
intent and effect of the assignment was to transfer a 
one-half interest to the other partner, nothing being 
to show that the partners stood upon unequal terms. 
The patent in suit was one granted to Ferdinand E. 
Canda for improvements in the construction of draw- 
bar attachments for railroad’cars. The defendant set 
up the usual answer of anticipation by previous pat 


ents. The Circuit Court held all the claims invalid 
upon the ground that the alleged invention was not 
new. From the decision of the Circuit Court an ap- 
peal was taken. 

In drawbar attachments provision is usually made 
for easing the shock in starting and stopping the 
cars, this end being attained by allowing a sliding 


motion of the drawbar between the draft timbers run- 
ning lengthwise at or near the inner end of the draw 
bar, and so associated with it as to register the inward 


thrust of the drawbar as well as the lengthwise pull in 


forward draft. One end of the spring is secured or 
in contact with the drawbar or some of its attachments 
as, for instance, a follower fixed thereon—and the 


other to the draft timbers or something thereto at 


tached. A casing is 
in place such springs and the tail of the drawbar slid- 


necessary to contain and hold 


ing between them and the followers and sometimes 
other parts. It is particularly this casing which is 
the subject of the Canda patent. The inventor made 


his casing with rigid sides and top, adapted to be let 
inner sides of the draft timbers, To provide 


and also to receive a bottom 


into the 


easy access to the parts 
plate, he leaves the bottom of the casing open, the ex- 
pectation being that the bottom will be supplied by 
the builder. 

The counsel for appellee made the point that because 
would no purpose 
the claim in which it 


Court thought it 


a casing without a bottom serve 
put to no 
appeared fail But 


neous to suppose that because the element or the com- 


and could be use, 


must the erro- 


bination of elements in a claim would notot them- 
selves constitute an operative invention, the’cTaim fs, 
void 


therefore, A man may invent a single element 


or an improvement in some element in a smnachine, or 
he may invent an entire machine or product. 
An examination of the state of the art convinced 


the Court that none of the prior patents cited showed 
the peculiar adaptation of the Canda patent to the bot 
tom of the casing for connection with a bottom plate 
having the lower the 
sides of the casing, thereby contributing to its strength. 
The 


recesses to receive edges of 


decree was reversed 

Damaces.—The Topeka Journal 
lola, Kan., 
racks in 


A Queer Case 
that a farmer who drove 
ago all of the hitching 
full, and so tied his horse to an empty box car stand- 
ing on a side track in an alley. A few minutes later 
a switch engine coupled on to the car and started up 


states into some 


time found town 


the alley The hitchstrap in this instance was a 
rope, and it was tied around the animal's neck. The 
horse did fairly well until he encountered a telephone 
pole. The bugey was demolished there. The engine 
kept on going, so did the horse, until another tele 
phone pole was reached. Then the horse tried to go 


on one side and the engine and car on the other. The 


animal's neck was broken Now the farmer wants 
damages from the railroad company. 
INVENTION IN THE MANUFACTURE OF Tunptne.—A Dill 


was filed against Spang, Chalfant & Co. by the Nation- 
al Tube Company (125 Fed. Rep. 22) for alleged in- 
fringement of Letters Patent 581,251 to Patterson, cov- 
a process of butt-weld 

the plates into the the 
drawing them from the front by means of tongs or 
which also draws them through 


charging 
with- 


ering making pipe by 


furnace from rear, and 
other suitable device 
the. welding bell. 
The Court admitted the value of the back-charging 
practice and its advantages over former methods. “It 
natural, continuous, and straightaway method, 
and, like all such improved methods of continuous 
handling, it avoids congestion of workmen; 
steady, as compared with intermittent, work; it utilizes 
the same heat and labor to produce a larger product. 
We are also satisfied that by a quiescent charging bet- 
ter heat results are obtained and less scrap made. 
We are also satisfied that further use of the practice 
has developed advantages additional to the two which 
alone the patentee had in mind and referred to in the 
application, viz., even longitudinal heating and separ- 
ation of the working force. But, conceding such dif- 
ference and progress, the fact still remains that the 
step here made was one of gradual, and to be expected, 
progress which marks every great, and therefore pro- 
gresgive, industry. In that advance the tongs and 
movable draw bench afforded scope for inventive genius, 


is a 


allows 
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and presumably have secured protection to those who 
devised them. The principle of back-charging was not 
Patterson's invention. Now, why should the general 
principle and practice of back-charging which tong: 
have made available for butt-weid heating be monopo- 
lized to prevent their use for that purpose? Nor was 
the principle of quiescent charging his. He simply 
utilized these principles by employing them in the only 
way they could be used by means of improved tongs 
and shifting draw bench, and in a way the draw bench 
naturally suggested. That this use disclosed new and 
unexpected advantages may be conceded, but it is not 
everything that is novel and useful that is patentable. 
Many processes and methods have proved exceedingly 
valuable in manufacturing that have not been patent 
To use, with some changes, the language of 
another, we may say that the development of this as 


able 


of every great industry develops a constant demand 
for new methods, which the ordinary skill of those 
versed in such branch has generally been adequate 


to devise, and which devising is the natural outgrowth 
of such development. Each forward step prepares the 
way for another, and to burden a great industry with 
a monopoly to each improver for every step thus made, 
except where marked by an advance greater than mere 
progressive skill, is unjust in principle and hostile to 
In reaching the conclusion of the invalidity 
of this patent we are not unmindful of the prima 
facies to which its issue entitles it. But the prima 
facies is necessarily affected by the fact that the re- 
cord discloses neither in the specification of the patent 
nor in the action of the examiner any reference to the 
Crane practice. Indeed, the proofs show it 
not known to Patterson. His specification con- 
tains no reference to it.” 

While the testimony of the 
showed thermal and operative 


progress. 


so-called 


was 


the case 
advantages of back 
conclusion with which the court agreed, 
the process is simple, effective, and 
nomical, Court was nevertheless satisfied that it 
involved no invention. The patent was declared in- 
valid, and the bill dismissed. 


experts in 


charging, a 


and while eco 


the 


A NUMBERING MACHINE PATENT CONSTRUED AND DE- 


cLAnED INVALID.—William A. Force & Co. sought to 
restrain the Independent Manufacturing Company 
(124 Fed. Rep., 72), from continuing an alleged in- 


fringement of letters patent for a numbering machine 
granted to Willard W. Sawyer in 1891. The patent in 
question was adjndicated in a recent case of W. A. 
Force vs. Sawyer-Boss Manufacturing Company et al 
(111 Fed. Rep., 902, affirmed in 113 Fed Rep., 1018). 
After the decree in this previous suit, the Sawyer-Boss 
Manufacturing Company sold out to the defendants in 
the present suit, the Independent Manufacturing Co. 

The court thought that the defendants enjoined 
by the decree were making an infringing 
machine, particularly so since Robert A. Stew- 
art, the defendant in this and the former suit, is 
the president of the Independent Manufacturing Com- 
pany, and that the individual defendants of the former 
suit were members of the Independent Manufacturing 
Company. Nevertheless, the chief contention involved 
the question of infringement; for the machine manu- 
factured by the Independent Manufacturing Company 
was claimed to be different from the former infringing 
machine, the complainant charging infringement of the 
first claim of the patent, which was as follows: 

“1. In a stamp, the combination of a main frame, 
a series of similarly spaced numbering wheels, cor- 
responding ratchet wheels, detents for these number- 
ing wheels and ratchet wheels operating radially 
within a support, pawls for imparting motion to said 
ratchet movable yoke sustaining the num- 
bering and ratchet wheels, and a frame-like lever car- 
rying the pawis and pivotally connected to said yoke 
and also to the main frame, and an inking lever ful 
crumed to the main frame and pivotally connected 
its ends with the said lever which moves the 
pawls substantially as specified.” 

“All the parts of this combination are old,” said the 
court, “except the frame-like lever pivotally connected 
with the yoke and main frame, and an inking lever 
fulerumed to the main frame and pivotally connected 
between its ends with the lever which moves the pawls. 
In other words, the inventor devised the frame-like 
lever, which moves the pawls and also the inking pad 
by the same downward motion of the rod or plunger. 
When the rod descends, the lever throws the inking 
pad out, and moves the pawls which actuate the 
ratchet wheels, and this becomes possible because the 
frame-like lever is pivotally connected to the yoke and 
also to the main frame, and the inking lever ful- 
crumed to the main frame is pivotally connected be- 
tween its ends with the lever which moves the pawls. 
This practically conjoint movement of the pawls and 
inking lever results from such pivotal connections 
The vital point of the invention is the pivotal connec: 
tion; the vital result is this movement of the pawls 
and inking lever.” 

This was old, and the bill was consequently dis 
missed. 
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FRONT CYLINDER HEAD FOR ROCK DRILLS 

The constant jarring of rock drills of the percus 

sion type when in operation, causes the cylinder pack 

ings to frequently become disordered and require re 
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clock, by means of which a tape is kept in constant 
motion, and by means of connections maintained 
with the various parts of the engine, a record is made 
of everything which transpires thereon. Every stroke 
of the bell as well as every biast of the whistle is 

















is enabled to determine at a glance the weight of the 
load on a car, thus obviating the danger of overload- 
ing the car and dispensing with track scales. The 
indicator is arranged to measure the depression of 
the car springs, thus registering the weight they sup- 
port. The indicator dial is secured to the underside 
of the car. The pointer on this dial is mounted on 
a shaft which carries a pinion. The latter meshes 
with a toothed-sector secured to a crank shaft mounted 
in the bracket on the underside of the car. The crank 
arm of the shaft is connected by a link with a bracket 
carried on the spring plank of the car truck. Now, 








7 pairs. In order to render the parts readily accessible as the car is being loaded, the weight of the load 
y Mr. John S. Spencer, of Cripple Creek, Col. (Box 72) forces the car body downward, carrying with it the 
) has invented an improved front cylinder head which indicatof dial. The outer end of the sector, how- 
f can be very quickly and easily removed without dis- ever, is held at a constant level by the link which 
s turbing the other parts of the mechanism. In our il supports the crank shaft, aad the pinion of the indl- 
d lustration the general view shows the cylinder head cator, since it meshes with the teeth of this sta- 
e partly removed. The cylinder head is formed with a tionary segment, is thereby caused to turn through 
e body member cut out at one side to receive a clos CONCEALED TROUSERS GUARD. an angle depending upon the weight of the load. The 
h pointer indicates this angle on the dial. 
e indicated in its proper column on the tape, and Improvep Exiecrric Arc Lamp.—It has long been 
h there are other columns in which are shown the time known that the luminosity of the are lamp carbons 
B, and place of each application of the brakes, and also could be greatly increased by the addition of salts of 
e the escape of steam by the safety valve. As the tape lime, magnesia, and other materials. However, in prac- 
0 runs along, every tenth of a mile made by the engine tice it is found that the 
y is ticked off, and as the time is constantly in evi- advantages are outweigh- 
a dence on the slip, it is readily possible to arrive at ed by a number of disad- 
a the most minute details of the trip. There is a col- vantages. The light is un- 
e- umn on the tape known as the engineer’s column, steady, owing to diffusion 
at on which he may make a record of anything whic of smoke and vapors and 
a6 he thinks may be of interest. For instance, on the the production of scoria. 
it occasion of a trial of the instrument, the engineer A recent invention is de- 
n- noted the loss of a jam nut, and by quickly making’ signed to overcome these 
4 a note of the incident, the exact location was arrived defects. The lower pencil, 
ga Y at, and the nut recovered with little trouble. contrary to ordinary 
" : j DEE OR EE, practice, is made the 
a ‘ 
0 a4 ODDITIES IN INVENTIONS. ant pg, ; nae 
it i < Trousers Guarv.—A device which bicycle riders will with a core of carton 
in- SS find very useful is a trousers guard which, in addition to mixed with light-produc- 
NS holding the trouser leg rigid to prevent its coming in ing salt. The main body 
contact with the niechanism of the wheel, will also pre- of the upper carbon is 
YE- serve the shape of the trousers, and when applied will protected by a tube closed 
to be entirely concealed from sight. It consists of a at the bottom by a 
ny band of spring metal, bent to a heart-shaped outline, shield, through which the 
in- with an inner circular portion connected by parallel carbon projects. Sur- 
ine portions forming a throat. The device is applied to rounding this tube is a 
in the foot by forcing the ankle through the throat to the cylinder, provided with IMPROVED ARC LAMP. 
A. REMOVABLE FRONT CYLINDER HEAD FOR ROCK circular band within. The latter snugly fits the ankle, baffie plates and screens 
al DRILLS. holding the guard in place. The trouser leg is then adapted to intercept and consume the smoke and 
8). drawn over the heart-shaped outer rim. The guard yanors which are drawn up therein. In operation 
— ing member. Lugs are formed on the two members, 0!ds the trouser leg at a slight distance from the foot, any georia formed on the positive carbon runs off 
ry and the latter are firmly united by taper pins driven >t not far enough to come in contact with the moving without interfering with the arc. The mineral vapors 
Co. through the lugs. The cylinder head is formed with P&rts of the bicycle. The outer rim is made adjustable ,oquced have a tendency to rise, and are acted upon 
nate a longitudinal bore to receive the piston. It is pre- ‘9 different sizes of trouser legs. The guard may be by the current throughout their upward course, On 
ing ferably tapered, and is provided with an annular oft- ¢@dily applied or removed, and as it does not detract .+riting the shield a portion of the vapor condenses, 
tel set at the top, which fits into a recess in the front ‘om the appearance of the trouser leg, it can be worn forming a layer of reflecting material thereon, which 
- end of the cylinder, as shown in section in our illus- ther on or off the wheel. increases the efficiency of the lamp. 
— tration. The cylinder head is held against the cylinder Savery Nipepte ror Stream GenNerators.—The ac- Automatic Fire Lionrer.—Surely laziness and not 
sete by side bolts from the latter, which engage open ears companying illustration shows an improved safety de cossity is the mother of many present-day inven- 
ing formed on the body member of the former. When it is tions. A Pennsylvania inventor has devised a scheme 
ved desired to move the cylinder head, the nuts on these for making his alarm clock light the kitchen fire, thue 
panel bolts are loosened, permitting the cylinder head to allowing him time for an extra nap in the moraine: 
ae drop to the position illustrated. The taper pins are The fire lighter comprises a friction plate on which 
ins then driven out, permitting the body and closing a block is mounted. The block is secured to a bracket, 
the member to be drawn apart and removed from the which is fastened to the stove. A slot is cut in the 
: piston. The process is, of course, reversed in apply- side of the block to receive a spring arm extending 
me, : ing the cylinder head to the cylinder. The simplicity from a coiled spring secured in the block. This arm, 
mei of the construction and its advantages are such that at its outer end, is provided with a holder for a match. 
ally } it should appeal to all who are interested in drills of The alarm clock is mounted on the block ‘with the 
said ' this type. Beene legs secured in socket pieces. A cord from the alarm 
sai ' ‘ atta sntiadieiils, key of the clock stretches we a pin, which acts es 
- § Among the new industrial companies recently Wes pores sip Rahs ss taiee eae 
poke ; formed is one at Milwaukee, Wis., which will engage winding up the cord and withdrawing the pin from 
a Hi in the manufacture of a novel railroad device. The engagement with the spring arm. The latter then, un- 
eter ' “—— = —" av © . P bes " : ‘ ’ 
3 ie ne caw o resident of Maw York. tr the ue ing it over the friction plate. At the end of its course, 
| the g of the device referred to, an accurate record of the . . » the match comes into contact with and ignites a fuse 
: , é vice adapted to prevent escape of steam from a boiler leading to the kindlings, thus lighting the fire. 
ected : trip is kept, so that it is possible after the comple- jn case of accident to the steam gages or test devices. 
ever tion of the run to ascertain the location and the rate The device consists of a plug threaded into the boiler 
acted of travel of the train at any time during the trip. The outer end of the plug is threaded to provide for 
awls. The apparatus is contained in an iron box one foot  ¢oypling the steam gage or other attachment. A chan- 
-like Square and three inches thick, which is fastened tu ne} is formed in the plug between this threaded por- 
pad the front of the cab. This holds a self-winding tion and the shell, thus weakening the plug, and pro- 
anes viding for its rupture at that point. Threaded into 
king 4 cc. . the outer end of the plug is a bushing, from which a 
aa Me ; . , A aa rod extends through a second bushing within the plug, 
: , intermediate of the ends. The latter bushing is form- 
~ wi) ed with a valve seat on its inner end adapted to 
i esa A ~ receive a valve on the end of the rod. Normally, how- 
: ver, the outer bushing serves as a stop to the valve 
awls — stem, holding the valve unseated, as illustrated, but 
) and ° should the pressure in the boiler rise to a dangerous 
Hons point, the plug would break along the weakened chan- 
ae nel, and the valve would be instantly seated, thereby 
att: effectually shutting off the escape of steam 
r dix , ; Loap INpICcATOR Yor CARS.—By means of the simple 
LOAD INDICATOR FOR CARS. attachment for freight cars illustrated herewith, one AUTOMATIO FIBE LIGHTER. 
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RECENTLY PATENTED INVENTIONS ereby keeping the boiler clean and making a 
‘ ume [ heat generated, without the 
Appare o Ser Special Purp . mation of idhesive deposits and without 
COMBINED HOISTING AND DUMPING | ai.) ccociating of the cblorids 
AMV ARATUS Ww b Wesen, New York 
N Y. The improvements in this invention a 
are tatended more especially for use in hoist Harness Accessorics, i 
ing quantities of coal or other loose material SNAP-HOOK li K Meinicks, Dundurn, 
to a suitable height and automatically dump | Canada The purpose of this improvement is 
ing or delivering the same to a receiver there provide novel details of onstruction for 
for a8 an elevator for Instance by which! a snap-hook which afford a neat, simple, con 
the material may be conveyed to any desired | venient, aad perfectly safe device that may be 
place employed fer connection of idies, reins, or 
APPARATUS FOR HEATING LIQUOR halters to the driving-bit or for any purpose 
J. P. Rocus. Loutsville, Ky Means are pro-| Where It may be availably used as a detachable 


onnecting- hook 









































vided in this instance for the introduction of 
a looped steam pipe within a bung hole in an HAME-FASTENER (. B. Hoenn, Freeland, 
alr-tight manner ino means of attaching! la The aim in thi case | to provide a 
such pipe to stationary steam supply and ex-| mechanism wherein all parts of locking d 
haust-pipes at fixed points without requiring the | vice aré exteriorly located upon the hames 
barrel to occupy an exact position in relation | and secured so that the bames and the dey 
to fixed points of connection whereby steam | or mechanism will not be unduly weakened, as 
circulation t« effected through the looped pipe | but a single groove is made in one of the 
in a safe manner for uniformly raising the | bates to which the device is applied and but 
temperature of liquor confined in the sealed|® single slot ix made in the body of the des 
receptacle independent of the openin required 1dm 
GAS-RBTORT.—W. KE. Haarwan, Norfoir,|°! *#!4 body being attached to a ham 
Va The object in this improvement ts to pro BUCKLI J \ GiAVITt Vendletot ” 
vide a retort involving peculiar details of Mr Gavitts invention pertain in 
construction, whereby overheating of its up proved form of buckle for nie ng ra 
per-wall portion is obviated The invention | With the hame-tugs in barnes In a forme 
comprehends novel means forming a part of | Patent granted this Inventor a buckle ! 
the retort- furnace whereby drafts af air) Class had disadvantages whiect the preset 
through an alr-passage within the retort’s wall | @f ticle overce In tl cor 
may be reguiated Formation of lamp-biack | CW's to the pecul rn main and 
is prevented or materially reduced | frames and the disposition tl pur pin 
METHOD OF TREATING AND ciEAv.|'* ®!¥ay® Kept tp engagement with “or 
[NG SLATR.—W. A. McLavontn, Delta) °** Yet Upon relaxations ain 
a Through defective cleavage only acer a . — , 
tain portion of blecks can be aplit into service 
able plates The inventor in this case has} Heating and Lighting Apparatus. 
practically applied a method of treatment an HEATING-STOVI T ' ea ie = 
cleavage of such “bad blocks whereby the i a th ale Cheeta | it hides 
loss ta frequently but 15 per cent Thus] lect | = qeangiers ; ‘ eli Dalen iad 
he works at a profit the unprofitable quarries rah, cael -dlial ge ' 
and greatly tmereases the output of those of See-nat tato thé apace be ; te ae 
the best class vases are burned vive stead of 
CUAL-LOADING APPARATUS. - ¢ ALLI nit © gasen {1 p rr s arral 
son, Doecatello, Idaho Mr. Allison's invention | pent the Inver nad . ' 
is on improvement in apparatus for use in sation is attained oom 2 wr cally n 
the handling of coal, and has for an object inders. and ke and « . ctleally elim 
among others, to provide a construction where | inated. and ecunon d 
by coal may be dumped from the cars directly PERD-WATER HEATER - ' c. 
into tbHekets and the latter being elevated t Den » Col rl : a as 
dump inte the tender of a locomotive or other). ide a on » : wi 
receptacte ford 3 a it pes 
MULASSES - BURNER J ANDERSON sust-steam heat t wate » ‘ , 
Kealla, Hawall In this patent the invention | creams epa ma erefrot 
refers to improvements in devices for burn da , ; . 
ing Waste molasses in bagasse or other fur sclds of kallies ft} may | vd watere 
aces, the object being to provide a device for | wher ente | ed nd y 1 
utilizing waste molasses as a furnace fuel in| fey 
Hew of coal, wood, oll, or the like. For cow AIK-PEEDING APPARATUS FOR STOVES 
plete combustion the molasses niust be sprayed .. ean | ad A. BF. Bea Spokan 
into the furnace, Wasl Phe inves » ts : : 
Cenngepang whereby a dra f alr iit 
Electrical Apparatus. jt! combustion-exl the 
ELECTRIC GENERATOR FOR INTERMIT p take Witl ‘ Ira ke ¢ the 
TRNT CURRENTS...M. I. Kyver White. | prod f nbustion a irded and forced 
plains, N. Y In this instance the invention | back into the fire-chat md uo h 
relates to an electric generator capable of gen onsumed an is now eff doin any stove 
eral use, but especially adapted for service r furnace « hot-water bea known 1t t ~ 
upon locomobiles, gas-engines, et« in which | inven 
it is desirable to supply a powerful spark fe INCANDESCENT VAPOR-RURNER.—G. A 
the purpose of igniting an explosive charge. | [y,.) 1. Kingman, Aris in tl patent the 
The apparatus may be made in various forMs | invention relates | ‘ ubined hy 
and is susceptible to divers applications | ons yenerat snd gallery and mantk 
INCANDESCPNT-LAMI’ SOCKET Cc fond furthe relates to an improved form of 
Wacee, Brooklyn, N. Y his invention pet I vdrocarbon-valve f * more pa ilarty 
tains to improvements in lamp sockets, par |}with the generator and cel nb details of 
tievlarly small lamps used in candelabras, the onstruction rhe invention is used in connec 
abject being the provision of a socket of sim on with burne heating, illuminating, et 
ple construction and with which no exterior FIREPLAC! " “ ALI Havneville 
binding posts are used, the several contacts o Ala Phe | ject the inventor has in 
binding devices being arranged within the sock view , » ide means adapted to be used 
et- body oking purp s or for heating a db roe 
} without tnte ee wit! chat f 
Engineering Improvements. place or 4 hea he same, the 
SVARK-ARRESTER 1 Warrrenouse. |e hate per gc b Rae 
Waihi, Upper Thames, Auckland, New Zealand. | i ta sian - ; ge ee kee 
The principal object of this invention is the pears elite, tas als sali ead 
provision of means for arresting or preventing ake teil sr aleeeeie Riles aaah “hetl 
the escape of sparks or live cinders from loco os oe os tas ae atti 
motive and other stacks or chimneys and also 4 
tw provide a contrivance thoroughly effective prsmarey, tae arranee 7 ian . 
under varying conditions of use and which oe Tee PRO AR 
performs its intended functions without inter natin : 5 
fering with the draft or exhaust operations asa 
of the locomotive or other engine in connex Household Utilities. 
thon with which the same may be employed COFPFEE-PO' J. Heinnicus. New York. N 
PUMP.—D. MeSruavick, New Orleans, La.} Y his pot belongs to that class of device In 
Im this case the object is not only to produce| which the water Is passed through a filter 
& pump operating with less friction in the/ containing coffee or tea continuously by the 
sheft-bearings, to reduce the resistance met! action of the steam generated by means of heat 
by the water in its passage upward through | beneath the lower water compartment The ob 
the pump box, but also to provide means where | Jeet is the provision of a device which will be 


action, embody economy In cost of 


by the pump will operate and lift water until | quick in 
the source of supply is-exhausted and a means | Manufacture 
whereby the water once brought Into the box | the 


will be prevented from falling backward upon! WUFFLER 


and properly filter the water in 


course of operation 


COOKING ATTACIIMENT 


the stoppage of the pomp machinery and J. H. Fox, New York. N. Y The purpose of 
whereby the pump will be ready for operation | the invention is to provide an attachment de 
upon application of motive power and without | signed for use in connection with the exhaust 


preliminary “priming.” engines 
PRODUCT FOR PREVENTION OF FUR. | of like type and to so construct the device that 
RING IN BOILERS..—P. Baez, Léran, Ariége|'t will be economic and effective, readily 
Dept., France, The present improvement re- applied to any hot-alr or steam-exhaust pipe 
fers to & product intended not opty to pre- WRENCH.—cC. F. Bits, Carbondale, Col 
vent furring in boilers containing natural or | This wrench, preferably of one piece of material, 
purified waters, but also to allow of heating! comprises a handle and clamping section fitted 
ander pressure in ordinary bollers a dense/ with teeth or roughened surface for gripping 
solution of various salts or their equivalents, | engagement with the cap to be screwed upon | 


"idk - 


of hot-alr engines, gascline-engines, ot 


and 


or unscrewed from any receptacle, so that the 
clamping section will embrace the article with 
a firm grip and uniform pressure and se that 


when the clamping section is adjusted and pres 


sure applied to the handle-section the 


little effort and 


tion of the article 


be turned with 


Machines and Mechanic 


HORSE-POWER.—J. Vavra 
Vark River, N. D. In this inst 
tién has reference to improvetr 
power devices, and has parti 


to one cspecially adapted for 














cover may 


without mutila 


al Devices. 
and ¢ VAVEA, 


ance the inven 


nents in I 





ipplication 


in loading hay 








and elevating material from the ground to a 
desired point at a height above the 
will be found very convenient f 
contractors for raising mortar and bricks to 
the upper stories of buildings 
FEEDING MECHANISM FOR SEWING 
MACHIINES Ww A. Swiru, New York, N, ¥Y 
A salient fea re ¢ this invention is a re 
versible feed mechanism under he direct con 
trol of he operator and is effective to feed 
york n elthe " rward or backward di 
n i will i reversibility of the 
iu n veolng btainable instantly and 
pping e machine and slackening 
eed ! viating stopping the machine 
ir he pressure foot, and turning or shift 
Hy y \ b 
PASTING-MACHIINI A SIMONSON New 
‘ } N ’ The machine is provided with 
pposin pasting nembers and an operating 
mechanism for the members, wherehy one tmnem 
‘ vi ~ receiving adhesive materi while 
he th depositing it, and whereby at each 
peration ! machit he means provided 
i ppesing members * alternately 
hifted, the depositing member at tl ipward 
neh fa suppert being placed In posttion 
elve a fresh ipply of material, while the 
I j pplied wil « placed in position 
depos the material upon an object placed 
MACHINE FOR PERFORATING CILECKS 
AND PRINTING THEREON I Romer 
l ‘ lexas The purpose ! hil m 
! | vide a mar n ' epea 
n ‘ or on the back of a eck yt 
ipeel ces, the figure in nhumera n 
Ie 3 esenting the amoun dollars 
illed 1 ! written portion of the check 
. nder j impossible to change the 
I st expressed without commercially 
destroyitg e check 
ot to Farmers. 
ANIMAL -SILEARS W. M. Cant Winona 
Mint Phi provement is in ' iss of 
shears known ' clippers Thiet object is 
to pr ide an in ment wherein the frictlon 
of ' “ king parts is minimized A further 
obje implify the constr ion of the 
! \ he elimination of tain friction 
parts | sent in some prior kinds of shears, and 
I prome the efficiency of tl instru 
ment and decrease cost of manufacture 
Pertaining to Vehicles. 
AUTOMOBILE SLEIGH I Ss WEAVER 
Jersey Clty, N. J The inventor has in view 
the provision of a sleigh which will be self 
propelling, the mechanism being so arranged 
and of such character that the sleigh may be 
driven easily over snow or ice Iie provides 
a sleigh with driving-wheels or propelling de 
vices which will enable it to travel over rough 
or uneven ground covered with snow or ice, 
the devices also assisting in the steering opera 
tion Means are supplied obviate jars or 
shocks 
FIFTILWHIEE!I Ww I PLeETCHI 


ero W. Va Mr. Fletcher's tt 





vention 


to an improvement in fifth-wheels for vehicles 
wherein the friction between the various parts 
is reduced to a minimum, the dust excluded 
from the working parts, and the strain equal 
ized and practically removed from the king 
it hus materially lessening the liability of 
reakage from any cause The device is sus 
eptible of adaptation to various forms of 
vehicies and running gear 

ERAKI G. 1 tancock, Coronado, Cal 
’ ! i con 
tri jew ile 1 inist by which to 
hold hie ke & In operation the driver 
in p ~ ben fh foot tuainst a foot 
plate without iffecting the position of the 
lever,*so the brake can be set to any extent 
without being locked in postition If desirabl 
to set the brake and lock the same in such 
position, he can, while pressing with his foot 
against the plate, press his heel against the 
treadle pertion of the lever and set the rack 
teeth Into engagement with the pawl-point 


Rallways and Their A« 
RAIL-JOINT mI 
Tenn Mr 
ment in rail-joints, having for a 


F. 8&1 
Summit's invention 


others, to provide means for 


ends of the 
fertile 
invention 


swinging of the rai 
which is a 


The 


ment, CAUSE 


and wrecks 


MMIt 


securely 


‘cessories, 

Lafollette, 
is an improve 
n object, among 
preventing 
aline 


Is out of 





furnished 
One of the objects is to pro- 


form of rail used in a railway are 


in this invention 


vide a railway-tle or a rail-chair or a com- 


bined tie and chair with a resilient support 


for a rail Another object is to provide a 
form of combined railway tie and chair com 
prising a plurality of parts economically con- 


structed and quickly and easily assembled. 


Miscellaneous, 


DRAWER W. Hi. Cove, Stevens Point, Wis 





In this improved drawer the inventor employs 
; sole-strips made separate from the sides and 
bottom and serving as a means for solidly and 
rigidly joining the bottom and side walls to- 
gether Phese shoes afford antifriction bear 
ing- surfaces at the lower side edges of the 
drawer, the surfaces being disposed at the side 
edges and sole edge of the shoe, whereby the 
frictional engagement of the drawer at the side 


| minimized 


| 


framework is 


freely 


and bottom portion with the 


and the drawer made to run 


furniture 
TREATING 
Fre.y, Whiteplains, N. Y rhe 


in the article of 


LIME.—J. 3 
difficulties and 


PROCESS OF 


objections met in the storage, transportation, 
and use of common quicklime are caused by its 
tendency to heat, slake, swell, and shrink, These 
changes occur after the lime has been made up 
into mortar and mixed with plaster upen walls 
and ceilings, in many cases causing walls and 
ceilings to pit, crack, and chip off The put 


pose In this case is the production and manu 


facture of lime which overcome these objec 
tions 

MAIL-CRANE J M Hovcn, Woodbine, 
lowa rhis invention refers to improvements 





in cranes for holding mail gs in position to 


be taken up by catches carried by passing 


} 


trains, an object being to provide a crane of 
simple construction that will be light, yet 
strong, having no parts liable to get out of 
order, and that may be constructed at a small 
cost 

EDUCATIONAL APPLIANCE.L. M. [low 
LINGS WORTH, Fresno, Cal In carrying out the 





present Improvement the inventor has particu 
larly in contemplation as an object the use 
of a number of members which are constructed 
and shaped to form geometrical figures and 
are capable of being so arranged and assem 
Hed that various propositions or theorems of 
solid geometry may be easily explained and 
demonstrated without the necessity of long 





and complicated mathematical computation 
DECOY-DUCK \ KKEMER, Sacramento, 
Cal. One of Mr. Kremer’s principal objects in 
view is to construct a decoy easily folded to 
wcupy littl space when pot in use, but may 
« distended or inflated, so as to have the 
appearance of life-size fowi when brought into 
ise rhe duck when resting on the water has a 
perfectly natural appearance 
SHOULDER-PAD lf LAVINE, New York, 
nN, ¥ Mr. Lavine’s invention relates to im 
provements in shoulder-pads for coats or like 
ments, an object being to provide a pad 





so constructed as to maintain a gradually-in 


creasing thickness from one edge to the other, 
thus preventing any abrupt depressions in the 
| shoulder portion of a coat or the like in which 


the pad may be placed. 

SUSPENDERS.—-M. Murry, Morristown, N 
J In this case the Invention refers to certain 
improvements in the construction of suspender- 
buckles and in the arrangement of these buck 
| les with respect to the straps and suspender 
ends rhe suspender-straps are constructed of 
cloth or other fabric, as is usual, and the 
ends are made of metal in U-shaped form 
| These ends are provided with spring-clasps, 
which engage them with the trowers without 
the use of buttons 

PORTABLE DISPLAY - STAND J A 
Manrsu, New York, N. Y The object of this 
invention is to provide a new and improved 


| tiller 


any |} 


portable display-stand more especially designed 


for displaying newspapers, periodicals, and like 


articles in a very attractive manner and to 


storing the articles in 
the latter when 


conventently 
locking 


allow of 


the stand and up not 


in use 
SELI 
J. St 


PLAYING 
rek and W 
the 
zithern 


MUSICAL INSTRUMENT 
Jersey City, N. J. In 
invention 


LENK 
relates to 


the 


this instance instru 
object is to 


pick 


sounding devices, 


ments of the type, and 


provide an instrument arranged to the 


strings, actuate bells, or other 


gradation of the 
the 


note-sheet 


and to insure a propet tones 


to the 
indicated on 


ording requirements of 


the 


music pro 
and 
BOAT- PROPELLER Hi. W 


One of 


duced 
Wil 
the principal features of the 
arrangement of the 
the 
avoids 


STURGES 


fon, Conn 


lies in the 
the 
the 


sity of a 


invention motor 


cooled by water in 
the 
water-jacket and circulating pump. A 


so that evlinder is 


which boat floats This neces- 


turns the propeller at different positions, 
« as to steer the boat, and is employed te 
actuate the reversing gear of the propeller or to 
actuate devices for “turning over” the engine 
preparatory to starting the same 
PLAITING-MACHINE.-Mary F. Havens, 
New York, N. Y By this machine the inven- 
j} tor lays the fabric in plaits or folds, steams 


» of derailment | 


braces and 


reinforces the joirt and prevents the nuts from 


becoming” loose The construc 

cheap, and can be easily embod 

joints. 
RAILWAY-TIE..-G. F 


R. 1. Means for supporting 


JENCKS, 


tion is simple 


led in the rail 


Limerock, 
the customary 


and dries the plaits, and subjects the prepared 


fabric to pressure during its progress through 


the machine, so that it emerges in a set and 
finished condition, these steps in the treatment 
of the fabric being carried out in a manner 
which does not expose the fabric to injury from 
overheated rollers or other devices which have 


a tendency to burn or scorch the goods, 
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EXPANSION-JOINT.—R.  E. 
Vernon, Oblo. Mr, 
pipe-lines ; 


VAIL, 
Vail’s invention refers tc 


coupling the 
together 
GARDEN IMPLEMENT R 
particular application to means for 
rakes, and similar tools te 
particular 
securing the tools to the 


pitehforks, hoes, 
their handles. The object kt 
provide means for 


handle in such manner that there will be ne 


possibility of the parts separating accidentally, 
obviating the loss of time and lability quite parallel and coming together to a \V 


thereby 
to Injury 
POCKET-BALL-BEARING DOOR ANI 
HANGER THEREPOR.—J. K. Toma, 
erstown, N. Y. The purpose here is particu 


Coop 


larly to provide a top and bottom ball-bearing 
for sliding cased doors and a ball-bearing for furnished by 


the upper portion of 


while their 
the overhead or the lower track will be unob 
structed 
ORGAN-PEDAL.—E. M 
Ky Definitely 


IivcHes, Ashland, 


to pedal-keys for pipe-organs. The object is to 


provide a pedal or key which will work perma 
nently and absolutely without noise. The pedal- 
keys for organs and other instruments work 
free from friction and obviate noise and lost 
motion common with similar pedals 

WHISK-BROOM.— HI. L. Hanrkis, New York, 
a 2 The invention is an improvement ‘n 
brooms, being in the nature of a rubbing attach 
ment for use in removing spots and the like 
from garments. On the handle of the broom a 
pad of absorbent material is secured. The pad 
includes a core and wrapper, both made of felt, 
cloth, canvas, or like suitable fabric In use 
the pad may be saturated with benzine or other 
cleaning materials By combining the pad with 
the broom a convenient form of handle for the 
broom is provided. 


UMBRELLA 0. L. Fooie, Columbus, Ohio. 
The object in this case is to furnish details 
of construction for the frame and stick, con 
venient to manipulate for folding or expansion 
of the umbrella, adapt the frame and stick for 
cheap manufacture, and enable the close fold 
ing of parts of the frame, so as to reduce the 
same, forming a short, compact package, which 
will be readily packed in a trunk, valise, or 
other receptacle 

AWNING-HOOK Db. W. Carr, New York, 
N. Y. The invention relates to hooks especially 
designed for attachment to awnings, whereby 
io hang the awning and permit it to be taken 
down in a more convenient and expeditious man- 
ner than ordinarily and at the same time when 
attached to a support to insure its remaining 
so under ordinary conditions of weather until 
purposely released, the however, being 
also adapted for hanging curtains and garments 
on fixed hooks, eyes, rods, or bars. 

PARCEL-FASTENER.—B,. Conn, 


hooks, 


New York, 


N. ¥ In this instance the object is te provide | + 


a new and improved parcel-fastener arranged to 
securely tie the wrapper of a box or like re- 
ceptacle in position without the use of strings 
and the like and to give the parcel a fine and 
neat appearance The device can be easily ap- 
plied and cheaply manufactured. 

HOLDER FOR MINERS’ LAMP.—J. A. 
Brown, Pocahontas, Va. In this patent the in- 
vention has for its object the provision of novel, 
simple, and reliable means for detachably secur- 
ing a miner's lamp upon the cap wern by the 
miner, so that the lamp will remain in place 
until designedly removed, in spite of any acci- 
dental displacement therefrom. 

COMBINED BODY-BRACE 
S. R. Sueparp, Louisville, Ky. One of the prin- 
cipal objects of the invention is to provide 
means adapted to be readily applied to the body 
for strengthening and supporting the back and 
spine and also the chest and shoulders, as well 
as to provide means whereby the abdominal 
region may be héid in position with comfort and 
ease. The device te-simpie, and not likely to 
get out of order. It will not interfere with the 
free action of joints, muscles, or any other part 
of the body, and overcomes all tendencies to- 
ward abnormal stooping or bending. 

PROCESS OF HARVESTING AND CURING 
TOBACCO.—J. B. Unperwoop, Fayetteville, 
N.C. This invention has for its object a quick 
method of curing and preparing tobacco for 
manufacturing and of improving the color and 
stem of the leaf It is put in operation by the 
use of a V-shaped knife attached to a pistol 
grip handle. ‘The blade severs the leaf por- 
tion from the stem, leaving it attached to the 
stalk while the leaf is cured or dried out and 
freed from the stem at a much lower tempera 
ture and in shorter time, with more perfect 
color and without danger of sap coloring after 


curing. Expensive stemming is done away with 
and the taste and value of the product im- 
proved. 


FOLDABLP PAPER BOX.—M. Hirscu, New- 
ark, N. J. The present invention relates to 
Improvements in paper boxes; and the object} 
of the inventor is to provide an Improved box, 
the blank of which is cut from a single piece 
of paper stock and is adapted for assemblage | 
into a complete article without the use of | 


Wucllaginous material. 


eee 


' 
Mount | 


and his object is the provision of an this invention, relating to garment fasteners, 
improved expansion-joint arranged to allow free is to provide an improved combination button 
expansion and contraction of the pipe-line with- 
out danger of leakage and to allow of readily 
adjacent ends of a broken line place to prevent sidewise movement or creep- 


Twouts, Sa- 
lina, Kan In this patent the invention has 
securing 


hanging doors, such as Please state the name of the patertee, title of 
barn or car doors, and to so confine the balls the invention, aud date of this paper. 

that their travel on the door will be limited, 
traveling engagement with either 


stated, this invention relates will tind inquiries for certain classes of articles 


AND TRUSS.— | 


COMBINED BUTTON AND TIE-HOLDER. 


»'—-EK. Srempet, Buffalo, N. Y. The object of 


securely hold a 
neckwear in 


and tie-holder arranged to 
searf, necktie, or other similar 


ing of the neckwear and to give a dressy ap- 
pearance to the wearer. 





‘ Designs, 
) DESIGN FOR A GLOVE.—F., Scumipt, New 
»' York, N. Y. The ornamental design in this 
» glove consists of two bands of herring-bone of 
triple stitching on the back of the glove not 


shaped point at the bottom. Between the two 
bands, equidistant a middle band ts 
stitched. It makes no connection with the 
other bands, The design is open at the top 


» outer 


Nore.—Copies of any of these patents will be 
Munn & Co. for ten cents each. 





Business and ‘Personal Wants. 


READ 


THIS COLUMN CAREFU LLY You 





numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. iu every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO. 





Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 4970.—For manufacturers of border 
ed cloth and materials for making bandkerchiefs, also 
mac ce ada for making elastic web for garters. 


. 8.” Metal Polish. 


Pith Neo, 4971..-For makers of cold storage 
for family and individual use. 


Indianapoljs. Samples free. 


AUTOS.—Duryea Power Co., Reading, Pa. 

Inquiry No. 497°2.—For a self-winding machine. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, 0. 

Inquiry No. 4973.—For a complete apparatus for 
mantfneturine concentrated acid. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 4974.—For makers of paint, such as 
used on steamboats, smokestacks, et 

American inventions negotiated in Europe, Felix 
Hamburger, Equitable Building, Berlin, Germany. 

Inquiry Ne. 4975.—For makers of springs, such 

as used on small weighing scales. 

We act as introductory agents and Cincinnati, 0., re- 
Presentatives. W.C. Linehan & Co., Cincinnati, O. 

Inquiry No. 4976.—For manufacturers of ma 
chines for punching teeth in hacksaws 

Edmonds-Metzel Mfg. Co., Chicago. Contract manu- 
facturers of herdware specialties, dies, stampings, etc. 

Inquiry No. 4977.—For a machine for extracting 
fiber from sisai or hennequen planta. 

Machinery designed and constructed. Gear enutting. 
The Garvin Machine Co. ,149 Varick, cor. Spring 8ts., N.Y. 

Inquiry No. 4978.—For makers of castings for a 

cycie engine. 

Small parts of machinery made acurately and 
promptly. Send sketch or sample. Aibert Carlton, 
Camden, Mich. 

Inquiry No. 4979.—For the makers of the 

*Swartz” burner, or one to give a high candle power in 
a small space. 

PATENT FOR SALE.—Recently patented antivibra- 
tion bicycle bandle bar. Novel, simple, cheap. J. H. 
Dunsford, Winnipeg, Man. 

Inquiry No. 49N80.- Vor machinery for extracting 
fiber from maguey plants 

§2” Send for new and complete catalogue of Scientific 
and other Books for sale by Mann & Cé., 41 Broadway 
New York. Free on application 

Inquiry Ne. 4981.—For machinery for making oi! 
of peppermint 

We manufacture anything in metal. Patented arti 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 49S82.—For a successfal stump puller 

The largest manufacturer in the world of merry-eo 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

suqniey we- 4983. —For the makers of the “ Star” 

paper w 

Empire pout Works, 106 KE. 129th Street, New York. 
N. Y., have exceptioual facilities for manufacuring any 
article requiring machine shop and plating room. 

nquiry No. 4984.—For hard rubber, glass or por 
celain jars for battery use; to be rectangular in shape 
of special dimensions. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
| Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 128th Street, New York. 

Inquiry No. 4985.—For makers of pyrometers 
indicating by colors. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware speciaities, machin- 
ery and tools. Quadriga Manufacturing Company, 15 
South Canal Street, Chicago. 

Inqiury No. 4986.—For makers of machines for 
making pressed, blown and plate glass. 

Wanted—Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Hiustrated Magazines, Karly Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40’s. Correspondence solicited 
Address C. A. M., Box 775, New York 

Inquiry No, 49N87.—For a machine for grinding 
pea flour and a svap mold or presser. 

Inquiry Ne. 498S8.—For makers of paper board 
4 feet Ai and from 8 to 14 feet long. 

Inquiry Ne. 4989.—For firms bandling the button 
| and shell mountings. 

y No. 4990.—For machinery for making 
| od ite oe horn combs, 


Inquiry Ne. 4991.—For a pneumatic saw lately 
invented in the Northwest, wanted, address of patentee 
or manufacturer, 


Inquiry No. 4992.—For makers of entire machin. 


| 

















HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
eur information and not for publication. 

References to former articles or answers should give 
date of paper and foee or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter = in this department, each must take 
his tu 

Bopess onbieg to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the seme. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americen Supplements referred to may be 
had at the office. Price 10 cents each. 

Brena seterent to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 





(9271) W.C. R. asks: Will you please 
tell me in your query column whether the follow- 
ing problem can be solved by plane geometry, and 
if so, how? Through the middle point (O, Fig. 2) 
of a chord draw two chords AD and BC. Connect 
ACand BD. ProveOR=O8. A. The problem 
may be solved as follows: 

In Fig.1, A Dand BCany two chords cutting in O. 
MN any secant cutting A Cin R, BCin P, AD in 
Q,and BDins. <C= <D. «a CRG similar o 
SHD, o RG P similar 46 OP L, 4 QHS similar 
s0LQ. 

crR_ sD RP _ OP Qs _ Qo 
% =< gt fant: gta gs 
Eliminate X, Y, Z from these equations: 
CR.Q8.0P=S8D.QO0O.RP. 
Similarly, RQ.8B.,.OP=AR.P8,.0Q. 
Divide R.AR RQ.RP 


¢ 
Sp.SB=PS.5Q 








Fig. 2. 
CR.AR=MR.RN | products of segments of 


8D.8B=MS8.8N! _ chords of acircle. 
Substitute ; 
a) MR.RN_ RP.RQ 
MS.8SN PS.8Q 

Fig. 2 is a special cause of Fig. 1. 
M N is bisected by O. P and Q vanish in O, 
RP=RQ=RO, SP=8Q=80, MO=NQ, 
to prove RO = O08 
Equation a) becomes 
MR.RN_ FO? (MO — RO) (NO + BO)_ 
MS .SN =s 08 (MO +80) (NO —B80)— 

(MO —RO) (MO + RO) 

(MO +8 0) MO-—8O) 


MO? —-hO?_ MOF 808 


KoF 8 08 
By composition 
i a 
ko B80 
ROt =50F 
RO =8 0O 
Q. EB. D. 


Similarly EM = FN. 

Solution by L. Leland Locke, Instructor in 
Mathematics, Adelphi College, Brooklyn, N.Y. 
Since the above solution was completed, we 
notice a number of other solutions, different from 
the one given above, in Amer, Math, Monthly, 
January, 1901. 


(9272) E. E. B. asks: I wish to pur- 





half-tones, ete,, may be treated and projected 
on the screen? That is, make a paper snffi- 
clently transparent 


soap-bubble films, ete., 
to project the vibrations of the human voice. 
A traveling lecturer partly told me of an 
experiment to show what he called the forma- 
tion of the clonds and cyclones, ete. As near 
as he could remember they used sulphuric acid 
and potasinm bichromate, fron filings, and 
two other things that he could not remember. 
From this indefinite. statement can you sug- 
gest the nature of this experiment or refer 
me to some work where I can find it described’ 
As near as I could gather from his description 
it was to be projected with a stereopticon, A. 
The best and cheapest way to get a micro 
scopic and vertical attachment for a atereopti- 
con Is to have the people who made the stere- 
opticon furnish you with it. Makers usually 
have a complete outfit for their instruments. 
To get one made at a. distance would result 
in a misfit, to a certainty. Falling in getting 
one from the makers you can have the attach- 
ments made by a machinist in your neigh- 
borhood, and fitted to the instrament, You 
can obtain good cuts of these instruments 
from the books on projection: Wright's 
“Light,” price $2.00; Wright's “Optical Projec- 
tion,” price $2.25; Dotbear’s “Art of Projec- 
tion,” price $2.00; Mayer's “Light,” price 
$1.50. All these are excelicnt and you can 
profitably get them all. They contain nearly 
all that one requires to learn to do good work 
with the lantern and descriptions of all the 
best experiments. These, with G. M. Hopkins’s 
work, will equip you for service. Many optical 
illusions are deseribed in “Experimental &ct- 
ence,” which you have. “Magic,” by A. A. 
liopkins, containe many tricks which are of 
the nature of optical illusions; price $2.50. 
No opaque attachment for the lantern ia on 
the market so far as we know. Any mechanic 
can make one from the deseription in Dolbear’s 
“Art of Projection,” or from Hopkins’s “Ex- 
perimental Science,” Vol. Il, page 249; it 
presents no difficulty. Kodak films are not 
adapted for optical projection. A positive on 
giass should be made. For this, full Giree- 
tions are given in Hopkina’s “Experimental 
Science,” Vol. 1, page 319, Special lantern 
slide plates can be bought for making them. 
Pictures from books cannot be made trans- 
parent enough to project in a lantern. ‘They 
should be copied by photography, first making 
a negative and then a positive on glass as with 
any other subject. The method of projecting 
soap films is shown by a cut in Wright's “Optt- 
cal Projection,” page 326. The only apparatus 
required is a ring of wire 2 to 4 inches tn 
diameter and a soap-bubble mixture which is 
described in all the books we have mentioned, 
The method of projecting clouds on the screen 
by chemical action is given In Dolbear’s “Art 
of Projection.” It is done by unequal chemtea! 
action forming absorbent layers in the cell. 

(9273) J. P. R. says: In order to 
settle an argument would you please answer 
the following question in your “Notes and 
Queries” column: Is it safe to burn coke 
under a boiler, particularly an upright? A. 
Where the grates are properly arranged, coke 
makes the most admirable boiler fuel. 

(9274) E. 8. P. says: Please reply in 
“Notes and Queries”: 1. Is the Texas boll 
weevil a flying beetle at any stage of its develop- 
ment? A. The cotton-boll weevil exists in 
four stages, namely, egg, larva, pupa, and adult. 
In the adult stage the Insect has wings and Is 
capable of flying to some extent. 2. If not, 
why cannot it be reduced by substituting upon 
infected fields other crops than cotton, thus 
depriving it of food and breeding place, or by 
letting the ground He fallow? A. In view of 
the fact noved above that the weevil can fly, it 
is impossible to eradicate it by allowing land 
to le fallow. Nevertheless, the powers of flight 
of the insect are so limited that many Texas 
cotton planters find it of great advantage to ro- 
tate thelr cotton with other crops, 38. If it is 
winged, why has it not been spread by winds, 
ete., more rapidly? Does it go from field to 
field? A. As a matter of fact, the weevil is 
spread to a considerable extent by the wind. 
The new territory invaded each year, under nor- 
mal conditions, ix about sixty miles. There is 
no doubt, however, that exceptional conditions, 
like the storms preceding the Galveston cyclone 
of September 8, 1900, have caused a great deal 
more than this normal spread, 4. If it sim- 
ply crawls, does it gain access to the boll from 
the ground by climbing the stalk, and can It 
pass from one plant to another on their 
branches’ A. The insect reaches the fruit 
of the plant, either bell or square, almost alto- 
gether by flying from one plant to another. 5, 
Will it attack In preference plants at some cer- 
tain stage of growth, thus avoiding adjacent 
plants, either older or younger in growth? A. 
As during the growing season the cotton plant 
hare all stages of the fruit upon it, it cannot 
be said that the weevil has any preference as 
far as the stages of the growth of the plant are 
concerned, 6. At what stage of growth ts the 
plant most attractive? A. This question is 
partially answered under No, 5, There 1# no 
preference of the weevil for any particular stage 





cheapest and most efficient opaque 
Refer to some | 


chase the 
attachment for the lantern 
dealer Is it possible to use the film of the} 
kodak for lantern without | 
transferring it to glass? In other words to 
negative film in the lantern in 


projection in the 


use othe 





ery used in makin sulphur watehes, including splitting 
| and preparing of stock. 


g there any preparation with which woodcuts, 


of the plant, but there is a preference for the 

stage of development of the fruit. They prefer 

the forms or squares (immature bolls), end wilt - 
always work upon them to the exclusion Of the 

bolls as jong as the supply is suffictent.—F. HM. 

Chittenden, Acting Entomologist, U, #, Depart- 

ment of Agriculture, Washington, D, G 


for projection purposes, 
Where can I purchase an attachment te throw 
on the screen? I wish 
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(9275) G. B. writes In an encyclo-| (9278) L. F. H. says: What is the|raphy’ Should it be a rather fine powder er! ring, very nearly, since the arms are usually 
pedia I find the statement that red, green, and| method of piping now employed in the two-| Coarse’ What is the best coherer to make and) very light as compared with the rim. The 
blue are primary colors, and that they can-| cycle engines in order to exhaust them under |“ for experimental purposes? Is there any R* ¢ 
net be resolved into other colors nor produced| water? A. The action is somewhat similar| that don't need decoherers? If so, what? How | formula for this is / — X M, in which M 
hy combining other colors. in discussing the|to that which takes place in the steam en-| big a spark should 14%-pound s. c. c. B. & 8. No. 2 
subject a little further on, you state green Is| gine Exhausting a steam engine under water|45 copper wire give? How far will 1%-Inch is the weight, # the radius of the outside of 
produced by combining yellow and blue, which | is a very bad plan to follow, not counter- coll work a coherer? What size spark is used the rim, and r the radius of the inside of the 
is a contradiction of your first statement 1} balanced by any advantages. In striking water | % signal across the Atlantic? What current is rim See Screnrivic AMERICAN SUPPLEMEN’ 
therefore take it that green can be resolved into| the steam is densed and a vacuum is| "sed in primary? Can more than one induc-| No. 891 on centrifugal force as applied to re 
yellow and blue; hence why do you say the|formed, the water immediately fills the| tion be connected in series? If two 1'%-inch | volving machinery, flywheels, ete., price 10 
primary colors cannot be resolved into others?| exhaust pipe, and if the pipe is short, the colla are connected in series, would it give 3) cents mailed Thurston gives for automatic 
A. We are not able to see the contradiction in| cylinder also, unless there is a check valve] inches, or how should they be connected? A ASp 
the two statements that “red, green, and blue! in the exhaust pipe to prevent the water from Induction coils are made for certain length of engines the formula 0,000 = the 
are primary colors” and that “green is pro-| flowing back. Moreover, there is a back press-|*Park, not for certain voltage and amperes of RD 
duced by combining yellow and blue.” Both| ure on the piston equal to the atmospheric|¢Urrent. Wind the coil for spark, and then weight of flywheel, in which A is the area of 
are facts. Hed, green, and blue are taken as/ pressure on the area of the exhaust pipe, which|PUt on the current. The primary is always the piston in square inches, S = stroke in feet, 
primary color sensations by most modern writ-| may or may not be 10 per cent of the power wound in two layers of coarse wire from end p mean steam pressure in pounds per square 
ers, im accordance with the theory of the! of the engine, according to the boiler press-|t® end of the spool, which is mounted on the inch, R revolutions per minute, D outside 
late Prof. Helmholtz, who was first in author-| ure used. The method of piping depends upon} ‘re. leaving the wires of the core projecting diameter of wheel in feet. This formula is 
somewhat from the heads of the spool. You also applicable to belt-driven air compressors, 


ity upon physiological optics. These colors sat 
lafy moat testa of a good working theory in 
this auhject. There seems to be no better the 
ory before the ectentifie world for acceptance. 
Until a better appears, it Is not probable that 
thin will he set aside it is now found in 
almost every textbook of An easy 
experiment may be performed with lights which 
iliuafrates the theory Take three colored 
gineven or gelatines, a vermilion blue, an em 
erald green, and an ultramarine blue. Project 
these side by side on a screen, each by a separ 
ate lens, #0 arranged as to be movable; a cir 
eular form ia perhaps more convenient for the 
experiment, and the projection may be so that 
the three circles are tangent to each other. 
Now move the lenses nearer together, so that 
the disks of colored light overlap Do not 
have the disks themselves overlap, but the 
projections of the disks are to overlap. The 
red and the green light combine to form some 
shade of yellow, the green and blue form some 
shade intermediate between these shades, and 
the red and blue form some shade of purple. 
Where the three overlap you will have white, 
if the original colors were what are required 
hy the proper spectrom tints. There are many 
other tints in sete of threes which will form 
white, bat this set has been taken as on the 
whole the most satisfactory, and will for the 
present at least probably not be displaced. 
Now aa to the statement that “green is pro 
duced by combining yellow and blue.” Make 
one solution of potassium chromate, and another 
of copper sulphate, to which add ammonia till 
a rich deep blue color is obtained. Put these 
in vertical tanks or flat-sided bottles, and 
project as before. When the disks overlap, it 
ia found that the combined disks give shite 
Rut if the light Is allowed to pass through beth 
solutions to the screens, the color on the screen 
in green, There is evidently something here 
to he studied. ‘Teat the two lights with a spec- 
troscope or projecting prism. The yellow of 
the potassium chromate is found transmit 
red, yellow, and green of the spectrum; the 
bine of the ammenio-sulphate of copper trans 
mita green, blue and violet of the spectrum 
tach absorbs what the other transmits with 
the exception of green, which is transmitted by 
both liquids, (Green is the only portion of white 
light which can get through both liquids, and 
therefore a mixture of these colors always looks 
green. It is only In this sense that a combina- 
tion of yellow and blue produces green, that is, 
hy absorbing all other colors, green alone re- 
mains, If the yellow and bive lights are com 
bined by mixture, not by absorption, white is 
produced. Roth statements are facts Kach 
requires ite proper interpretation. 


(9276). 8S. H. asks: What is the rela- 
tive tmcrease of power as you near the focal 
end of a lever? To Illustrate. Suppose the 
lever is 10 feet long and fulcrum is placed 24 
inches from focal end, then to 18 Inches and to 
12 inches, what ia the relative increase of pow- 
er of the several positions as you approach the 
focal point? A. The mechanical efficiency of a 
lever is th ratio of the two arms, or dis- 
tances from the fulcrum to the power and to 
the weight to be moved. If the lever is 10 
feet jong and the fulcrum is 2 feet from one 
end, the weight arm is 2 feet and the power 
arm ia & feet. The weight is four times the 
if the weight arm ic reduced to 1 foot, 


to 


power. 
the power arm becomes 0 feet, and the weight 
will be nine t'mes the power In the same 
way the value of the lever in any case ts de. 
termined. The ratio of the power to the weight 
ia the anme as thai of the power arm to the 
weight arm. 

(9277) 8S. S. W. asks: Will you in- 
form me whether it is possible to raise the 


temperature of water any number of degrees 
oy agitating it ‘mn a cylinder revolving at a 
‘apid rate, if there are any impediments within 
he eylinder to break the water? If so, how 
igh a temperature could be reached, and ts it 
wtter to revolve the cylinder or a rod through 
he center to which the breaks are attached? 
4. It Ia not only possible to raise the temper- 
ature of water by agitating it, but this always 
weurs, The water at the foot of a fall is 
warmer than at the top, as has been proved at 
Ningara Falls, When the agitation takes place 


1 pound one degree can be determined, and it 
« by this method that the work was done by 
foule, wpon which all steam engines are con- 
ttrneted. The beat wnit is the quantity of heat 
equired to raise one unit weight of water one 
Jegree, a unit im constant use in engineering. 
Jue pound of coal wil! produce on the average 








the conditions present 


(9279) EB. A. A. asks: 1. Is the 
energy in form of light in an inclosed furnace 
or under a steam boiler wasted? If not, how 


does it utilize itself? A. The light given out 
by burning coal is the same thing as its heat 
energy Light and heat are the same thing, 
so far as energy is concerned Both are 
classed as radiant energy in all the latest 
hooks of physics, The light is but an incident 
of an eye If there were no eye the light 
would not appear. 2. How are the oil holes 
in the Morse twist drill made’ A. We have 
no knowledge of the special process used in 
making the oil tubes in the twist drill you 
mention, You egn address the inquiry to the 


company making the drill and they will doubt 
leas give you the information 3. How ts the 
best magnet steel prepared and what hardness 
should it have to take and maintain the strong 
est magnetizing’ A. Magnets made of 
any high-grade steel. Jessup's and Stubbs’ are 
very good The ends of magnet are 
glass-bardened, the rest remains soft 4. Why 
does the resistance in an incandescent lamp 
filament increase with the age of it and why 
does the efficiency fall at the same time? A. 
The resistance of an incandescent lamp fila- 
ment increases with the filament 
becomes smaller The carbon is gradually 
driven off and flies against the bulb, making 
it black As the resistance increases the cur 
rent decreases, and if the lamp gets less cur 
rent it cannot give as much light, since it is 


are 


the 


use because 


not heated so hot as at first 

(9280) G. W. B. says: 1. At what 
temperature will frost collect on glass if no 
moisture is in the air’ <A. Frost cannot col 


there is no moisture 
Frost is the 
ice. 2. At 
there Is 


the windows when 
in the alr at any temperature 
moisture of the air changed 

what temperature will it collect 
a quantity of moisture in the as is 
ordinarily’ A. Water freezes at Fahr. 
and frost forms at the temperature, 3. 
If temperature of a room is above freezing 
will frost collect on the windows? If so, at 
what temperature must the surrounding air 
be In order to keep glass warm enough to keep 
off frost and melt snow lighting on window? 
The idea is keep the window transparent 
enough clearly through it A. Frost 
may windows when the air of the 
room is above freezing, since the glass is in 
contact with the outer air and is colder than 
the air in the The glass must be per 
manentiy above freezing to keep frost off and 
melt snow striking the windows 4. What Is 
the voltage and amperage of the ordinary cir 
cult of lamps in a trolley car? A. If a voltage 
of 500 is used on a trolley car the lamps are 
usually of 100 and are placed in 
a series of five S the current reduced by 
a transformer for this light circuit or taken 
directly from the main circuit? A. In the 
case above each lamp gets its requisite voltage 
and all are lighted directly from the trolley 
eurrent without transformation. 6. Would the 
heat generated from an ordinary electric lamp 
as used in a trolley car be sufficient to melt a 
wax candle, if it were placed against the 
lamp’ A. The heat from an ordinary incan 
lamp bulb is sufficient melt wax 
candies and to set fire to paper cloth left 
in contact with it for a long time. 7. Have 
you addresses of companies manufacturing 
condensers, as used with epark coils from 4 
inch up? A. You can obtain condensers from 
any dealer in electrical Nearly every 
week we advertisements of such in our 
Have a Svuprement giving 
information on making condensers? A. Sup 
PLEMENT No. 5124, price 10 cents, gives the 
Instructions necessary for making a condenser 
and a coll giving a spark of six 
Inches. Where can I buy or at what kind 
of place can I obtain tin-foil? A. Tin-foll 
ean be bought from any electrical store 


(9281) A. N. says: What size wire 


I use to magnetize a wire core for an in 


lect on 


to 

when 
air, 
$2 deg. 


such 


same 


to 
to mere 


collect on 


room 


each, 
Is 


volts 


descent to 


or 


goods 
have 


columns s you 


complete 


must 

duction. coll, core being 7 Inches by %, No 
20? Annealed iron wire using 2 amperes, 20 
volts? Also at 144 amperes, 27 volts? Also 


at 1 ampere, 40 volts, or what would be the 
best current to use? I have a 40-watt dynamo 
which I am going to wind for it. What current 
would be best to wind it for, for use on coil? 
What is the carrying capacity of copper wire in 
armatures, that Is, sizes from No. 16 B. & 8. to 
No, 30 B. & 8.? Also carrying capacity of wire 
in flelds from No. 16 B. & 8. to No, 30 B. & 8.? 
Have you any Suri \ement giving the above 
carrying capacities? ¢ so, what number? Ia 
hard granular carbon, such as used in telephone 
transmitters, good for coherers in wireless teleg- 


should get a book of directions for coil making, 
and follow its You will then be 
able to secure the sort of coil you desire 


instructions. 


recommend Norrie’s Induction Colls, price $1 
One and a half pounds of No. 35 cotton-covered 
magnet wire may give as a secondary of a coll 
a spark of % to 1 inch long. As to your ques- 
tions regarding wireless telegraphy, very little 
is known about the apparatus used for sending 
signals across the Atlantic Ocean Coherers 
are made with silver or nickel filings in fine 
powder You will find in our paper several! 


d you six papers 





forms of coherers. We can se 
on wireless telegraphy, or a dozen for that mat 


ter, which will give much assistance in the 
making of an apparatus. Two coils of a half- 
inch spark cannot be connected so as to give 


a spark of double the length 

(9282) H. FL. asks: We have an elec- 
tric light plant in our little city, direct 
rent, 220 volts, quoting us a price of 10 cents 
per thousand watts. How much will this quo 
tation us run a 4-horsepower 
per 24 hours, as the city has installed 
plant, and thelr engineer cannot give 
figures in horse power’ A. An electrical 
power is 746 watts. Four horse power would 
be 2,984 watts per hour, and for 24 hours 
would be 71,616 watts. This at 10 cents 
1,000 watts would $7.16 


(9283) E. 8S. B. asks the following 
questions : If in any of the past 
following questions are explained, I would only 


eur 


motor 
this 
the 


horse 


coat to 


us 


per 


cost 


issues ihe 


be too glad to get those ScreEnTiric AMERI 
cans; but if the Editor cannot refer me to a 
back number, I will look for the answers in 


the columns of Notes and Queries’ Explanation 
of alternating current, two-phase and three 
phase current, and two-phase three-wire sys 
tem. What is meant by inertia, the moment 
of Inertia, and the inertia of a flywheel? How 
is the flywheel for an ordinary steam engine 
calculated’? How is the flywheel of an air com 


pressor belt-driven calculated? How is a fly 


wheel calculated for an air compressor, the air 


compressor being connected tandem fashion to 
a steam cylinder, the air compressor in one 
case being single-acting, and in another case 


double-acting? How is the flywheel of an am 
monia compressor calculated, having twin hori 
zontal steam cylinders and twin vertical 
ammonia cylinders, the cranks being set at {0 
deg. to each other, and the cylinders being dou 
ble-acting and in another case single-acting? 
How is the balancing weight in the main driv 
ing wheel of a locomotive calculated? A. Your 
college library must surely contain books giving 
the information you desire. Any work on elec 
tricity will define an alternating current; any 
book on physics will define inertia. Any teacher 
of physics in the college can help you, and a 
technical college surely is provided with appa 


ratus for Illustrating all these points An 
alternatine current is one which changes the 
direction of flow at regular intervals. A cur 


rent of 60 alternations would change 60 times 
per second, and would have 30 cycles or com 
plete changes from positive to negative and 
back again. “Phase” expresses the relation of 
the e. m. f. to the current In a single-phase 
current the pressure rises from zero to a maxi 
mum, falls to zero and to a negative value 
equal to the maximum positive value, and rises 
to zero again in each cycle. This current serves 
direct current dynamo would give this current if 
the commutator were replaced by rings. A two 
phase machine has connection made with the 
armature colls, that two single-phase cur 
rents are taken from it at the same time for 
two different currents, but the time of greatest 


80 


the other. The phases are 180 deg. apart. A 
three-phase circuit has theoretically three circuits 
of two wires each, and the pressure on any one 
is 120 deg. from those on elther side of it. You 
will find the whole matter fully explained in 
Sheldon's “Alternating Current Machines,” 
which we can send you for $2.50 by mail In 
a two-phase system four wires are required 
for the use of both phases separately Iner- 
tia is the tendency of a body at rest to remain 
at rest, and of a body in motion to remain in 
uniform motion in a straight line, unless com 
pelled to change by some external force. The 
of inertia is the force necessary to 
body a unit angular velocity in one 
is calculated for bodies of regular 
forms by formulas which you may find in 
hooks of higher mechanics. A good simple 
presentation of the subject may be found in 
Stewart and Lee's “Practical Physics,” Vol. 1. 
which we can send you fer $2.25. The mo 


moment 
give a 
second, It 





ment of inertia of a flywheel is that of a 


We. 


a two-wire circuit with a single pressure. A! 


pressure in one is the time of zero pressure in! 


and to the differentia! conditions of the steam 
and air cards of a steam-driven air compressor 
In any form of compressors for air or ammo 
nia, the compensating conditions of crank angle 
and opposite pressures must be considered anc 
the complicated problem of fly 
wheel weight and The balancing of the 
driving wheels of locomotives is somewhat com 


balanced in 
size 


plex, depending upon their reciprocating 
weights in the longitudinal and vertical direc 
tion The subject of flywheel weights and 


sizes and counterbalancing locomotives is fully 
in Kent's “Mechanical Engineer's 
0k,”” $5 by mail 


F. 


discussed 
Pocket B 


(9284) L. 
reason why the 
batteries, which 
automobile work, 

The cell as it 
joint of course 
and that 
the contents 
I have found this 
seems to me that a 
seamless tubing, thus avoiding a 
or lap. Better still, the whole cell could very 
easily be stamped or pressed out in one piece, 


Is there any 
the dry 
strong for 
made dur 
made is soldered 
starts small independent 
leaking and vaporiza 
the joint giving way 
almost invariably It 
zine cell could made of 
soldered 


B. asks: 
and 
good, 


also 
cells 
more 


are 
cannot be 
able * is now 
The 
action, 
tion of 


starts 
by 

80 

he 


joint 


as the common cartridge cell is pressed out 
Is there any reason why this change In mak 
ing would not be vastly superior, and also 


make the life of the battery considerably longer 
The save in 
manufacture. A. competition 
tween the makers of reduced 
prices, but also unfortunately 
quality also A good and durable dry 


manufacturers would also coat of 


The strong he 
the 


the 


cells has 
reduced 


cell is 


very much to be desired Your suggestions 
seem to be of value 
(9285) W.S. says: How can I chem- 


ically treat Canton flannel and cotton drapertes 
to make them non-inflammable’ | A. A com 
position, to be used for theatrical) scenery (or 
the mounted but unpainted chrvas to be used 
for this purpose), and also for woodwork, 
furniture, door and window frames, etc., is to 
be applied hot with a brush Iike ordinary 
paint It is composed of boracie acid, 5 
hydrochlorate of ammonia or sal-am 
potash feldspar, 5 pounds; 
1.5 pounds: size, 50 pounds; water, 
100 pounds: to which is added a_ sufficlent 
quantity of a suitable calcareous substance to 
give the composition sufficient body or consis 


pounds ; 
moniac, 15 pounds : 
gelatine, 


tency 





NEW BOOKS, ETC. 

TENEMENT House ProstemM. Edited 
by Robert W. DeForest and Lawrence 
Veiller. New York: The Macmillan 
Company. 1903. Two volumes. &vo 
Pp. 470, 516. Price $6. 

This book is published as a contribution to 
the of municipal reform. It embodies 
the result of the investigations made in con 
nection with the work of the New York State 
Commission, appointed by 
President Roosevelt was Governor of 
the State of New York in 1900. It also includes 
the Tenement House Law as amended, and an 
introduction bringing down the history of tene 
ment reform In New York to 1903. The work 
is filled with fllustrations showing typical con 
ditions in American cities, and it must be said 
that the volumes are put down with a sense 
of sadness that sach awful conditions can ob 
tain in a civilized city. There is, however, the 
brighter side to the the second 
volume in particular shows what is being done 
to ameliorate the very terrible conditions which 
exist in New York city 


THE 


cause 


Tenement House 


when he 


subject, as 


RapIaAnt ENERGY AND ITS ANALYsIs. Its 
Relation to Modern Astrophysics. By 
Edgar L. Larkin, Director of the 
Lowe Observatory, California. Los 
Angeles: Baumgardt Publishing Com 
pany. 1903 12mo. Pp. 334. 


The information presented in this book orig 
inally appeared in the form of a series of ar 
ticles on radiant energy and its analysis in the 
San Francisco Examiner, Starting with an 
introductory chapter eon radiant energy and on 


wave motion, Prof. Larkin passes to spectrum 
analysis and the spectroscope, showing just 
how important to the modern scientist the 


spectroscope has become. A chapter on Fraun 
hofer’s work explains the discovery of Fraun 
hofer lines and their importance in the 
solar spectrum. Indeed, the most important 
chapters of this book are devoted to spectrum 
analysis, for very good reasons, in @ 
popular book of this kind, Solar spots are dis 
cussed In a short chapter, Solar protuberances 


too, 


ee 
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ee neat amano 
have also their place. The moot question of 
the terrestrial influences of sunspots is briefly 
reviewed, and likewise the relation between 
auroras and solar disturbances. The chapters 
on the sun discuss the amount of energy which 
the center of the solar system constantly em 
anates, as well as its influence upon terrestrial 
life, In the articles on the stellar universe In 
general, Prof, Larkin what modern as- 
tronomers have succeeded in doing with high- 








shows 


instruments. 
MEASURE UP 
By Owen 


power 

How To 
BUILDINGS, 
New York: Industrial 
Company. 1903. 18mo. 
Price 50 cents. 

This little work describes the simplest and 
be followed when 
woodwork required for either 
The author is a thor- 


WoopworRK FOR 
B. Maginnis. 
Publication 

Pp. 79. 


most accurate methods to 
figuring all the 
brick or frame houses, 
oughly practical man, being an inspector of 
puildings in the city of New York, and is a 
well-known writer on building construction. The 
little volume is an excellent one, and one 
which we can commend to all architects, con 


tractors, and carpenters, 
LocomMoTIVE BREAKDOWNS, EMERGENCIES 
AN» Tuemr Remepres. By George: L. 
Fowler, M. E. New York: Norman 
W. Henly Publishing Company. 1903. 
12mo. Pp. 244. Price, $1.50. 
The author is well known from his work on 


air brakes. The subject is dealt with'in a 
peculiarly lueid manner, and nearly all the ills 
that locomotives are heir to are dwelt upon 
in a thoroughly common-sense manner The 
popular question and answer system is used, 
this system serving to keep the writer to his 


firemen, and those who 
book full of good ma- 


Engineers and 
will find the 


point. 

aspire to be, 

terial, 

Uprero-DATE AIR-BRAKE 
Robert H. Blackall. New York: Nor- 
man W. Henley & Co. 1903. 12mo. 
Pp. 305. Two large folding charts. 
Price, $2. 

The eighteenth revised edition is before us, 
must admit that it is a thoroughly ade- 
of the most important 
world Practice is so 
a book on the subject 
The popular ques- 
The dia- 


CaTECHI8sM. By 


and we 
on 
railway 

that 


quate treatise one 


subjects in the 
constantly changing, 
a few years old is obsolete 
tion and answer 
grams and folding diagrams are excellent, while 
colored charts are the most elaborate we 
and show both passenger and freight 
equipment. We book most cordial- 


ly to all interested. 


system is retained. 
the 
have seen, 
commend the 


Wiretess TreLeckaruy, Its Origins, Dr- 
VELOPMENT, INVENTIONS AND APPAR- 
atus. By Charles Henry Sewell. New 
York: D. Van Nostrand Company. 
1903. 12mo. Pp. 229. Price $2 net. 


The aim of this book is to present a compre- 
view of wireless telegraphy, its history, 
systems, and possibilities in theory 
It will prove of use both to the 
student and the general public. The art is in 
an imperfect state, and any literature which 
will tend to dissipate the general ignorance and 
misconception will be welcomed. 

Onrk HERTZIANE E TELEGRAFO SENZA he 


hensive 
principles, 
and practice 


By Dott Oreste Murani. Milan: 
Hoepli. 1903. 18mo. Pp. 341. Price, 
75 cents. 

The excellent little compends called “Manuali 


Hloepli” are eight hundred in number, and are 
an extraordinary monument to the ability of the 


telegraphy 


publisher. All works on wireless 
are popular at the present time, and It is to be 
hoped that this excellent book will soon be 


translated. 

Poor's MANUAL OF THE RAILROADS OF THE 
Unitep States. Thirty-sixth Annual 
Number. New York: Poor's Rail- 
road Manual Company. 1903. 8vo, 
Pp. 1720. Price $10. 

This work is probably among the 
ful ever published for and 
railroad official it is 
with the history, mileage 


most use- 
to the 
indispensable. It deals 
lines of road oper- 


investors, 





lines, proprietary 
interests | 
profit | 


ated, track mileage, water 
tnilroads, ‘capitalization of 
in other railroad systems, 

and loss account, and various other statistics. | 
Poor's Manual has long been a recognized au- | 
thority upon the subjects which It treats. 
length of railroads completed on December 31, | 


systems, 
rolling stock, 


The} 


1902, was 203,131 miles; the net increase of} 
all railroads in the United States in the cal-| 
endar year 1902 was %.447 miles. The total 
mileage of track is 274.835 miles. There are! 


27,264 
mail 


passenger cars, 
FOS .49 


41,626 locomotives, 
9,726 baggage and 
freight cars. 


EXPERIMENTAL 


cars, and 1,! 


RESEARCHES ON’ REIN- 


Scientific American 


Roor FRAMING Mape Easy. By Owen B,. 


used without 


Maginnis. New York: The Indus- 
trial Publication Company. 1903. 
12mo. Pp. 164. Price $1.00. 


The carpenter or builder who will stedy the 
methods described in this book will realize the 
constructive 
which enters into a framed roof and will un- 
derstand how to lay out every piece of timber 


value 


of every piece 


wasting valuable 


terial on cutting and trying. 
The language used is that of the practical 


workman ; 


terms have 


everything 
one who 

understand it from beginning to end, 
every problem in the book was 


wi 


has 


scientific 
been avoided where 
made so plain 


heen 


Il faithfully 


phrases 


and 


study the 


“tried” 


poasible ; 
that any 
book will 

In fact, 
on a boy 


of timber 


time and ma- 


confusing 


and 


who had no experience in building work, and 
he understood every problem with a little study. 
This will show that the book is valuable to the 
beginner as well as the advanced workman. 


HANDY 





Board 
Scantli 
ure, 


LUMBER 


Measure, 


ngs, 


Memoranda. 
dustrial Publication Company. 


18mo. 


Pp. 


24. 


TABLES. 


Plank 


Price 10 cents. 


Containing 

Measure, 
Reduced to Board Meas- 
With Other Useful 
New York: 


Data and 
The In- 
1903. 


INVENTIONS 


INDEX OF 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
January 5, 1904, 
AND EACH BEARING THAT DATB 


[See note at end of list about copies of these patents. 





Adding machi 


Adding 


machi 
Marshall 


Agricultural 


Air and 


Air 
Air 


Alr compressor, 
Air 


gas 
ratus, Bri 
brake, 
brake 
son 


into its 
trogen, 
liquid, H. 


pump 


ne, F. 


Buresh 


ne automatic 


implement, J. 


mixing and 


wh & 


emergency, W. 
lubricator, 


hydraulic, 


constitue nts 
mechanism 


Dumars 


Air motor, compressed, E. 


Alkali 
Automobile, 


chlorids, 


decomposition of, J. J. 


Automobile br 
Awning roller, 


Axle lubricator, 
Axie stracture 
7. 2 


Bag ¢ ‘losure, 
Bale, H. 
Bale 


Ball 
Bars, roda, ete. 


Rearing, 
Bearing, shaft, 


tles, 
wire, B 
swaging 


or hollow, 


G 
Stoe 
machine 


kman. 


vou 


machine, 
machine 


vehicle, A. 
for motor vehic 
Lindsay.... 
Winkler 


for 


Jouse rand & 


roller, S. J. 
. i 8 


Bed, extensible, W. 


Bed, 
Bed or couch bottom, J. 
Belt, L. 


folding, 
Wert 


Bicycle frame, 


Blocks. 


Bee 


Webb 


Lindsay . 
E. De Vault 
J. Luppinoe.. 266 
Hoey 


attachment, H. 


Downing...... 


delivering appa- 





f. orming 
Bultzingslowen........... 
A. Johnaston....... 

for dre “ih solid 


{. Honsberge 
T. M. Rende r- 





0 Webber. ‘ 
and ni- 





apparatus 
P. 3. Cotes, veccosee 
ake, W. M. 
«. H. Newell. 


% 








hooks 


Jacquet. 





BOER. occ escccessces 
P. Haa 
Building 5 


Block signal system, 
Blower, 
life, R. 


Boat, 





steam, I A. 


Tr, superhe vater, 


Bolster attachment, 


Book, 


account 





J. Weatherby, Jr.... 


Fraser 
A. Brow Mc aceets ous ; 
r other, A. F., 
sts am, KE. T. Hannam.. 
G. J. Friend 
7 ee eae 
_- 
Bir 


Book, manifolding sales, W. 
Boom swinging machine, J. 


Bottle, J. Auld 
Bottle, 
Bottle, W. H. 
Rottle filling apparatus, J. J 








w right 





















Clifford. 













748,024 | 


748,766 


74 
74 
74 


74 
74 


74 
74 


74 
74 


iS, 706 


8,840 
8,753 
8,731 
5,808 


9,040 | 


8,660 


8,985 
8,950 


745,046 


74 
74 


74 
74 


74 
74 


74 


74 
74 
74 
74 
74 
74 


5,641 
S881 


8,760 
8,090 


8,580 
8,612 


8,745 


8, 2 


8,824 | 


9,050 


S019 


748,748 | 


S045 


8,600 | 


748,789 
74 
74 
74 
74 
7 


Bottle, pon-refillable, M Reinfeld... 
Bottle stopper, T. Hentge 
Bottie stopper, E. G. Howe... bess 
Bottle stopper holder, water, A. ¢ Egg we 
Bottle washing machine, J. J. C lifford. 74 
Bottles, jars, ete., detector of the con- 
tents of, A. J. Mottlau...... 74 
Brake apparatus, load, H. R. Mason. 74 
Brake beam fulcrum, L. A. Shepard...... . 74 
Brake shoe, F. W. Sargent <s FR 
Breech closing device, eccentric screw, De 
Nordenfelt & Ternstrom...... oes oe 
Brewer's apparatus, Neubert ‘& Wiedenbeck 74% 
Briquets, making, W. Huffelmann.......... 74 
Bream, W. BEGGS... .sciviece eo oth 
Brush, fountain blacking, W. Marshall. 
Bucket, well, C. A. Crane...... ‘uy 
Buckle, cotton bale tie, J. F. Matthews.... 74 
Buckle, harness, A. W. « T. H. Nance.... 74 
Bufling machine, Winkley & ae booed bi 74 
Dagey Rect, ©, WelMse....csscscecssvocvecss 7A 
Benes tom, W. A. Wilitin®......ccccove 74 
Building block, F. B. Henry............ 74 
Building block, 0. H SRG hie dide othr eats 
turial casket, W. ©. Booth............- 
Button, A P. Ward. 


Button blank cutting mac hine, Ba. We 
machine, y 

photographic, 
D. Martinez. . 
and syrup 


Cc 
Cs 
ic 


Cap, 
Car body 
Car brake, A. 
‘ brake, w 
Car brake, W 
Car 
c 
( 
( 
( 
( 
( 
‘ 
| 
‘ 


‘ar 


‘ar 
‘ar 
‘ar door, 
‘ar plow, 
‘ar, 


alendering 
amera, 


pr 


coupling, 
coupling, 
coupling, 
door, A. ¢ 


ar 


railway, 


um loader, J. 
anning factory 
M. C 


bolster 





corn 





J. Russell. . 


Ww. L. 
mF. 


emergency, 


Moran 


i. Abizaid 


grain, M 
electric, 


w 


Mehan 
Fr 


(. Vanderbilt 


« Eck 
F. W. 


or & MeKenna 
J. M 


Carlisle & 


Taylor, Jr 


“Miller 
Bherm.749, 126, 


feeder, J. 


Hansen 


Elder 


FoRCED Concrete. By Armand Con-/Car seat, H. Witte 
oa | Car seat, Repadorph & Burton 
sidére. Translated and arranged by regi Mg me 0 rma gh ak FO Raped 
Leon S. Moisseiff, C.E. New York.| for tram, D, Maxwell a 
“ , > ric 9 Cars, combined friction and direct “net ng 
1903. 8vo. Pp. 188. Price $2.00. spring draft rigging for railway, T 
We have already had the privilege of reviow- | B. Hunt Woke ge a 
7. , . P ‘arpet stretcher, T 4 Sheets 
Ing the French edition of the author's work. | Girriage, collapsible, HM. Hall...... 
The highly useful nature of concrete to the} Cart, dumping, W. EK. Harris.......... 
enginee . > " Cartridge, blasting, T. F. Durham. 
i r is being felt more and more. The Cane hardening compound, J. Cadotte.. 
der books on concrete did not deal with re-|Casem cellulose composition and producing 


Inforeing, which was largely bronght Into use 


by French and German engineers The im- 
bertance of the new material has become such 
that no elyil engineer can well afford to he 


without a thorough knowledge of its properties, 
and this knowledge can be gained from this 





same, H. V 


Dunham 


Cask tilter, G. Sanders 
Cast off, A. M. Ziegler... guid anes 
Cattle guard, J. L. Camphell........-- 
Cell case, TH. Selsor sats 
Cement, manufacturing hydrantic, J. Gresly 
Cementitions praduet oor artifiefal stone, 
making, W Jaques ; 
Contrifagal machine KB. 4 Kachen- 


meister . 


basket, 


8,755 
8,601 
8,570 
0,117 
{ 


885 Feed trough, J. J. Smith 





8,584 


9,080 
8,075 
9,107 
9,103 


8,978 
9, O8T 
8,759 
748, v7 





0, "076 
8,776 
8,677 


8,779 | 


9,008 


8, 603 | 





7 4x, 03 


74 


74 
74 


. 74 


74 
74 
74 


748,756 | 


0,007 | 


748,628 


8,051 
8.604 
8, 860 
9.057 
8.985, 
&,842 


8,700 
8,658 
&, 10S 
9, n4 





8.611 


Centrif 1 machine, eaeniy driven, H. 
G. orri os 


‘aust 
Ceatonniee. R. R. 


Steer -o. a ‘ie 


Cigar box filler. Pw . 
Clamp. See Rubber dam clamp. 














Clasp, M. B. Hammond.. 
Clock case, Woodruff & Mec be 
Clothea line fastener, H. Kleinfeldt...... 748,622 
Clutch, friction, A. 4 NG « cnceen ox 48,000 
Cob pipe filler, J. H. Chapman............ 748,582 
Cock and faucet mantle guard, P. F. Gla- 

sier g 748, 
Celia. Cis, CMMI on 0650.06 ces civehode 748,910 
Coin, automatic apparatus for delivering 

articles in exchange for, . Vining 749,008 
Coin sorter, C. NGS v6 06o4 00<0s00s 836 
Coins, machine for operating upon, J. EK. 

Doldt : 















Coke drawing mac e 
Color blending wheel, 
Concentrator, L. RB. 
Concentrator, L. F. Schoenefuldt. 
Contact shoe, W. F. Taylor, Jr.... 
Conveyor, pan,.J. M. Dodge.,....... 
Conveyor, pivoted bucket, EB. Bivert 
Conveyors, etc., tripper for bucket, KH, 
vert . eos 

Cope, W. Leahy 
Copper ores, treating M. Ne 
Corn ears, machine for ‘bleking, w. 
Corn shocker, ath 

Corset epri D. “Wom 
Cotton gin, Be ig & Resa h. 
Creaming can, F. G. Fortney 
Cultivator, weeder, and furcow maker, 

bined, T. J. bbell 

Currycomb, D. 
Currycomb, 





com- 





Cuspidor, C. EB. 
Designs, ornamentatio ietters on arti- 
—_ material for Sowéneing, R. K. Dun- 
Seb edad thas 6h bs deen hv o4h.500b-4 hee 748,851 
Developing ae fixing device, pocket, R 
LpTdCSc eb eParehebsdSeenwacsenes 748,064 


Diaghvaews indicating, controlling, and meas- 
aon appliance, Grouvelle & Arquem- 





BE ee ay Ferry Fe nae 748,944 
Dish weaning machine, J. H, Griswold. .. 748,859 
Disinfectant receptacle, W. L. McDonald. . 748,696 
Display truck, couch, it. J. Montgomer. . 748,770 





instrument, 7. 











Distance or range finding 

MGAUEOTR ve viciccinetcnceessesscccesss 
Door closer and check, EB. Cliff. 
Door gage, D. Millapaugh.............. 
Door opening and closin, eaeeiy mec! hanieal, 

J. Dri __, Or er rrr 748,848 

Door operating mechanism, ee A. Shepard. 749,108 
| Door or window trimming, F. C. Walbridge 749,118 
Door support, adjustable sliding, T. CC. 

WWOUEE .. 4. 6nchcd bendeacdevrcden evessene 748,787 
Dough or like plastic materials, apparatus 

for dividing and compressing or mold- 

ing, Call 749,023 
Draft equalizer, Eases 
Draft evener, F. ‘2a 19,100 
Drafting appliance, garment, J. Robberts. 748,792 
Dredging machine, Smyth & Bowers....... 748,804 
Drying moist material, apparatus for, E. 

Me WOMEN cdesessdinéb ns’ Fe 


Dumping apparatus, C. 
Duplicate engine, J. W. 


























| Dynamo or motor with alternating field, 

electric, & Ziegenberg - 748,907 

Cc. E. Carll Tin, O81 

‘tric ares for heating and lighting, appa- 

ratus for producing, J. I. Ayer........ TAR, 574 
Electric circuit closer and breaker, 7. B 

MeQBOWR oc cccsccevesecdes seceeee 748,088 
Electric coupling, G. A. Le Fevre.... . 748,001 
| Electrie motor switches, autematic brake 

for controlling, Muschenbeim & Hendry 748,085 
Llectric signal, B. H. Seott...........6-66- 740,105 

ectrical cut out, C. B. MePherson...... 749,085 
(Electrodes for storage batteries, pom ing. 

". A. Feldkamp...... 748,940 
Electrolier, adjustable, G. ‘Anderse mh. 749,158 
Elevator boota, device for relieving “choke 

eh, | Be. ees cabads th ccneddqaasavscacets 740,071 
Elevator fender, H. L. Comary............ 748,702 
Embroidering machine, Escuder & Forest... 749,044 
MOG, OSt0, F.° B, BeeG ccc cnsscsepecccceens 748,800 
Engine. See Duplicate engine. 

——— feed regulator, gasoline, H. H 

| MRE) 4.4, 005.0:04006448 00% 748,23 
Regine reverse motion, steam, F, Meanie y. - 748, reel 
| Engine wheel, traction, H. F. Krueger. 749,008 
Engines, fuel feed device for gasoline or 

vapor, EB. Prouty..........:. .. 748,883 
Engines, gas gene rating and feeding mech- 

aniam for gas, . MacFadden. 748,763 
Envelop or card delivering cabinet, T. A. 

POROUS oaks vn dese csonese 748,906 
Envelop, safety, J. F. Young 749,010 
Ether, manufacturing, O. } 748,078 
Exhibiting mechanism, animal, - 

BON ce cecseecersresesnvasssserenee «+« 748,700 
| Fabrice cutting machine, . Faltermayer... 748,853 
Fabric marking mac hine . M. J. Fisher.... 748,854 
| Fastening device, barbed, R. W. Melly... 749,077 
| Fat cutter, C. Burnett 


Feed trough attachment, 
Fence post, G. W 
Fence post, H. 





Fence post, J. K. Harris...... 749, O56 
Fence stracture, TE a Pere 749,015 
Fence, wire, 8. 8. Withington ‘ 749,187 
Fertilizer “distributor and cotton planter, 
Cc. Clyburn........ Ke 748,843 
File, combination credit, W. D. Mitchell... 748,631 
File, paper, C. C. Boykin 749,021 
Filter, R. J. Goande......... ° 4%, 
Filter press, BE. B. Hack....... 749,140 
Finger nail clipper, H. ©. T4B, ROA 
Firearm, C. J. Hamilton.... 748,723 
Fish catcher, H. C. Rete hardt..... 748,854 
Fish nets, means for iectbieting canting ‘and 
drawing, L. Einarson......... 748,710 
Fish trap, D. B. Roberts...... ° 748,054 





Floor drain and hackwater trap, 
Fr. C. . 748,936 















BGRSOR. ce cncsvrccccece 
Floors, paneling, etc., fastening me ans for 

parquet, W. 8. Kelsey.........-5-e00 748,746 
Fodder fork, W. Giles............- 748,001 
Folding or collapsible box of ¢ ardboard, 

} ete., A. BR. BMGKGOR. . cccccccccccccecces 749, 125 
| Folding "table, H. Johnson. . yes 

Food eutter, C. J. Shirreff. 

Furnace, C. J. Andrus. 

Furniture tip, L. € Matlack. 

Fuse, electric cirenit, T. Nage 

Game apparatus, J. Wrily 

Game apparatus, H. Ramme... ) 
Game board, L agile tne .. TA8.026 
Garment fastener, J. C. Christensen 749,026 
Gas, apparatus for the manufacture of, R 

Dempster ...... ; . 748,93: 
Gas burner, A. 'E. Howard. ‘ 748,007 
| Gas engine, W. R. Kahlenberg... 748,15 
| Gas, generating, F. ates . 748,687 
Gias generator, H. W. Webb.. .. 749,006 
| Gas generator, acetylene, W. D. Packard... 748,781 
| Gas generator, acetylene, H. W. Webb.... 740,007 
4 Gate, J. Meyer... ..scseceseess rer .. 748,700 
[Gate automatic attachment, J. H. Jones... 748,614 
i Gear, variable speed and reve seen H. C. 

3 Bepeare on vce ccesccs Hs cvcvees 748.7%) 
jear wheel, F. A. Richter 748, 053 

| Gelatinens product and producing same, In» 

| soluble, a. Vv. Dunham . 748, 708 
Generator Ree Gas gene rator 

Glassware, ete., ornamented or lettered, 

R. K. Duncan 748,849 
Glue from hides, making, E. R. Hewitt 748,806 
Go cart, F. BE. Southard.... ‘ T48,904 
Go cart, or child's chair, J. Weber, Ir 749,119 
Golf ball, ete., C. J. Grist 749,008 
Governor and speed gear mechanism, ‘com: 

bined, N. V. Johnaon.. 748, OR 

overnor, engine, FE. | Hudsen . 748,738 
vernor regulator, @ Koch 748.75 
ading machine, B.jA. Karr.......-+. 748.616 
nin binder, C. Copahan.... . : TAS NT 
ain drill, eo | ee rere fa 
train shoe, self-slTusting, J. T. Jardine 7Ais 7H 
Grinder, twist pein, A. H, Reimann...... 748,051 








Grinding mach 
ae ma 


for 


sto, te ~Plexnerstrssse 





H 




















Hat. 7 RO convertibl ee 
, e ie, 


Hay knife, w. x. _Bbipn 
Heater, (. Bann! overs 
Heating apparat 

peas gaa BK. i. “Kitheid: | 


Holic tre = 










4 cod “ire 

Horse poe nal ~W. T.. for the manu- 

fact of, Sivebege One 
ronan, ts J. Langu. Fettas 


Hato 


Hose, manufacturing, Shepard & Fish... |). 
sup- 





Hot Be » fon a nye for 
Hub pPattacbing devi cote & 8. Tritt. * 
Hydrocarbon Cc. A, Hammel. ocoveas Baa 
Hydrocarbon burner, 4. A. Waikley....... 
liydrometer, H. EB. Broestler.............. 748,808 
ey oe oats 5 morale elect 

ae o + we ayes ee 
Illuminati Be M, Rawls... ccocuaideaess Hotes 
ae > =a © pleees under fi  ma- 

og. hey ns G. FP. coesoecgse 
Ink coe & as os soa gpeasesssavens 
Internal com engine, B. Korting.... 748,060 
Invalid dine. = W.Atkiison BOD. cee eecces THB OF 
Jar closure, C. H. Witenes pgbssese ry th} 
Jara, ete., packing for nie a. D. ©. Cod- 

dington .......465, veeneeess 748,088 








Jara, ~ atoppering device | tor 
Knitting +> RE eireular, it. 

WORE” oceyscenoenteveness? 
Lacing, P. J, Congdon........ 
Ladder, extension, M. J, Lewia.. 40,070 
Lamp barner attachment, Stockman “& Friel 748. 8K0 
Lamp rner, central draft, J. obs ATT as el 
ae electric are, Wirts & yn "fs 904 
Lamp, clectric are, z. ‘i, nas ot ne 
Lamp extinguisher, H. p. Hinks MR. eee eee TARO 
—_ ye extensions “K m ‘san Be inne Taw 
Amp, miner's safet MCs cens 
Lamp socket, ponadcomet & eeryene HM, A. 
x POUND: bs 054 odwerde bes cusses T48,000 
Lamps, netic lock for miners’ “pafety, 

A. W feld «« 740,123 
Lateh, door, 49, 
Laundry, porta 
Leg fastening, A. Ow. 

Lifting jack, M. M Moore, Lg 

iattins jack, Ww. c. 

auld misty ona ing Ww. aise 
qu mixing « sontoiech a ratua, 

1. Mills h ee seeveeecs T48,071 
Liquora, clarifying z. “RL Hewitt: este Se 
Load retaining stakes, position ‘governi 

means for, W. M. Cain....... T4, 748,600 
Lock. See Window lock. 

Lock, BE. Mublinghaus............. otces 48,772 






Locomotive signaling apparatus, 1. "Btadet- 
mann, Jr. » e 


wyer 
Malt turner and aete, i’ Muetie 
Mart stock, L. 
ia 





F. A. Cammann 








Measure, liquid, H. J. & . Brantley... 748,004 
Measures and funnels, automatic valve tor 
combined, E. eeseees 
Measuring tank, itgaté, gE. 0. 
em « —. c. Me veers 
beating machine, Grempler, . 
Metal boring a er © Newbold. seene = 
etallle form pet ur Camp...+ 
Meter registering mechanism, L. H. Naah,. itis 
Milk can, W. 3, SBmOw... 6.6 .ccseeree cocees 748,806 
48,902 


now : 

wes a, | mena C egpnuyety J. Sats 4s 
old, J. F. Spencer......... . 

Monkey wre ¢ Db. Feirehtid: - 

Motion grageunitier, V. J. Dolechek.. 

Motor sparking plug, J. 8, Foley. 

Music turner, sheet, J, W. Collier 

sae instrument self- -playing attachment, 





















Courville, reiwaue .....6..se0es + +y12,188 
Musical Instrument tracker bar, J. T. Sibley 48,801 
Noodles, ete., machive for cutting, C. espbe 48,002 
Neate, J. SOEs oss scadescepicss ssecdecn .. T4R,008 
Nut lock, 8. C. Crow..... . 48, B56 
Nut leck, A. C. Fletcher... ‘48,042 
Nut, lock, Peters & Bellamy... ... 48,882 
O11 ‘supply system, H. C, he +» TAR T27 
Optometrist’s trial frame, C. L. Hogue 48,792 
Ornamented or lettered articles, manufac 

turing, R. K. Dunean......... eseee 748,900 
Oxalates, making, Rieche & Saame........ 748,701 
Pad hook, 0. H. Mawts.....0¢.scrccovceses 748,773 
Paper from old newspapers, a ee 

zines, ete., making, Meixell & Hot > 748,908 
Paper handling machinery, calipe 

device for, Dexter & Hal peerenmn.« . 740 
Paper machine, H. A. Moses. TAROTS 
Paper making machinery, Lt Parker. ++ Tae, 
Paper sheets, device or ae ye binding 

R. G paee me 


loose or removable, 
Paper tube making machine, C. Frerot. 
Pasteboard making =e P. Pricm..... 748, 











il saavqouer, H. L. A 

holder, C. J ah nm. 
Pessary, F. Recceveves 
Pianos, action for mechanical playing at. 

tachments for, G. 8 William sees» 748,828 
Pick, mining, G. T. White eves 748,008 
Pile point, BR. 8. Davis... ++ T48, 705 
Pin hook, G. W. MeGill. OR4 
Pipe bending machine, H. -« 749,029 
we elbow machine, J. Baeumle 6n6 
Pipe joint, lead, G. Bryar......scscsseceey ‘48,070 
Pipe joint “, coupling, A. Spratt. . 748,807, 00 
Piston joint, Cc. BE. de Bonnechose........ 48.916 
Planter ee Be lifter, corn, Harter a ae 48,728 
Plow attachment, H, Allman......+++. 48,082 
Plow, disk, O. B. Fillison 
Plow, ditching, J. 8. MeCante 
Plow or cultivator, W. B. 
Plow, reversible “, J, 








Plow, sed cutt 
See Fen 
hook heck, “machine for, 





Post, 
Printin 






















- sevedes sesssexetersetees ang ee 748,643 
Priptin ulin mechanical movement, 0. 
Ty ber. eens 6 bab tne n neat sateen sakes . 740,008 
Printing machine, J, H. Retnhardt........ 748,880 
Printing machine rollers, machine for clean- 

ng, B. Cleathero....+++ BRS 
Printing machine, stencil, W. Db. “Sternberg 149.112 
Printing press, C. H. Jobnaon......-..- 748,743 
Printing press, automatic controlling mech- 

aniam, Dexter & _ a viens eenede \/ 
Printing presses, meta 0! ne a 

for flatbed lithographic, W. Cees T48,871 
Printing surfaces, mechaniem ‘B, ‘preparing, 

B.. DOOM. cai isccccsescec¥hedeves 748,578 
Pulley covering, J “'F. Webb... . T48 074 
Pump, air, G. W. Kellogg..... 748,617 
Pump, duples, P. A —- wan sasone ss 7, 
Pump or vacuum chamber, automatic ,. 

fen, Cc. WW. Wettlin.... - 749,121 
Pumping engine, De sae _—- . 74a, 
Punching and shearing machine, efe., 

Norrie bb ke eokenkeeensteaesneabene . 748,070 
Ouart, mill, ¢. J "Hodge. seezereeseese 748,807 
Rail and condnetor pees operating mech- 

anism, C. G. Goord.....-cecceeernens 721 
Rall cover, third, - ° Doffy. 

Rail joint, A. L. Vinyard 

Rall joint for tracka one eapecially for fleld 
rallways, W. Wetas........- 748, R28 

Rail protector, third, 'F. Doffy...... . Tan ee 

Railway block vosier and switch, 

Taylor, IF. oc. c ecw esc ceusoevveusseses TAR R15 
Ratlway, electric, ©. J. Kintner |... 748,010, 148,420 
Rallway rafl and joint therefor, i. Mallat... 748,744 
Rallway safety system, elvetric, ©. J. Kint- 
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Automobile 
of All Seasons 


This car will give the same excellent service 
in the cold of Winter that it will the 
fairest day of Summer. Any day a 
wheeled vehicle will go is a good 
day to go out in a Cadillac. 


The Cadillac is gracetui m 
design, handsome in finish 
and appointments, simple in 
construction, strong and rigid 
in frame work, flexible in gear 
wonderful in durability Speed 
range four to thirty miles an hour; 
control absolute The Cadillac has 
all the desirable features of the cost 
liest machines hundred 
dollars 1gog Model A 
detachable tonneau, seats for 
facing forward, B50 With- 
tonneau, the run- 
built 


at several 


less price 
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Cadillac Automobile Co. 
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The Progress of Invention 
In the Nineteenth Century 


By EDWARD W. BYRN. A.M 
Large Octavo. 
900 Ilust rations. Price 3.00 
by Mail, Postpaid. Half Ked 
oroces, Gilt Top $4.00, 
THE most important book 
ever published on invention 
and discovery. It is as read 
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lowiea! calendar of the leading 
inventions is one of the most 
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book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any particular year. The book 
is printed with large type, on 
tine and is elaborately 
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Saw sharpening machine, A. Andersson 
Suw swage gage, A. O. Reppeto 
beoop, 1 D. Owens, Jr 
Seouring machine, A. Pietsch 
Screw driver, G. E i Ge «<secccesnee 
Screw machine, Stitmann & Pitt 
Seed huller, S. J. Pilis ° 
Semaphore mechanism, W. I Taylor, Jr 
Sewing machine thread cutting device, E. 
B. Allen 
Sewing machine threading device s B 
Battey . 
Shade bracket, F. J. Nichols 
Sharpener, disk, Melvin & BrusgGau 
Sharpener, disk, E. Pierson du< 
Sheaf tie, J. ©. Parker a 
Sheep dipping machine, R. J. Winnie 
Sheer pole support, k. GG. Lamb 
Sheet metal wares, machine for beading, 
Paton & Taylo« 
Sheek binder, VP. LL. Fontaine 
Shuttle, C. & G. Brun 748,020 to 
Shutile, D. J. Carey 
Shuttle threader, O. R. Jacques 
Signal See Electric signal 
Signal system, electric, H. A. Fessenden 
Signaling apparatus, automatic, I A. Mi 
chael eéne ® 
Signaling apparatus, wireless, L. de Forest 
Sigualing device, wireless, L. de Forest 
Sleeves, couplings, or the like, machine for 
forming, A Anderson 
Slotting machine, L. HH. Colburn 
Solar heater, I. Browning, Jr 
Soldering iron, electric, J. 1 Ayer 
Sound record, double faced, A. N. Petit 
Sound reproducing tecord aud making same, 
 y & J. B. Connolly 
Spacing table, L. D. Weaning 
Square, carcpénter’s folding, W. Steers, Sr 
Squares, machine for rolling carpenters’, H 
iN Jones ; ° ees 
Stack covering, W. D. Carson 
Stacker, pneumatic, E. 0. Berg 
Stacker, pneumatic straw, N. L. Nelson 
Stamp mill attachment, L. R. Tulloch 
| Stationery cabinet, T. A. Matthews 
Steam boiler, 8S. L. Marple 
Steam superheating means, H. F. Wallmann 7 
Steam trap, W M. Still 7 
Steel and inget tron, manufacture of, Talbot 
& UGreddt 
Steel, angle, H. G. M. Lloward 
St pticons, mag le lanterns, et« slide 
arrier for, Hi Force 
Ntereoscop Folmer & Lawrence 
s mcope lens setting, H. ¢ White 
| Stereotype block, ¢ N. Field... 
Sterilizer, A Casth ae 
st brick, ete., Waterproofing and finish 
ing the eurface of, Farnham 
Sterne molding machine, artificial, J Sin 
elair 
| Stove, I J. Pioch 
( Schweizer . 
Helwig & Montague 
heating, J I Smith 
heating, N. R. Spaulding 
magazine, Kendall & Cowdir 
Strainer, G Wackerow 
| Switch, W. F. Taylor, Jr 
Switch eperating device, J Tr. Carmody, Jr 
Switeh throwing mechanism, W t Taylor, 
Jr 
Telegraph apparatus, F. GG. Creed ‘ 
Pelegraphic receiving apperatus, I G 
Creed 









Satchel, J. Sandberg 











elegraphy, perforating, | 





Railway service safety device, BE. B. Powers 
Kallway switch operating device, street, 
HH. TD. -Youmg@....csccccccesssccss . 
Railway switch, street, W. J. Bell.. = 
Railway system, electric, W. G. Lowrie.. 

Raliway system, electric, W. M. Eader 

Raliway tle, J is os od ewes oe bt 6b v9 

Kuising or hoisting apparatus, E. Lorin 

Raker gage and joinger, J. P. Olson rT 

Range het water neater, kitchen, BP. H. 
Werne ‘ . 

Reaper evener, L. Krauss 

Recording instrument record sheet, W. H 
Kristol . 

Register faceplate, H. J Valentine, 

748,068, 745,000, 

Rivet holder, KE. +t Terry 

Reoek drill, power driven, W. A. Box 

Reck drilling machine, A. Fauck 

Rolling pipe couplings, ete., machine for, 
H. W. & 4. A. Hock 

Rosette covers, device for removing, t L 
sryant 

Rotary engine, PP. A. Anderson 

Rotary engine, A. Guindon 

Kotary motor, J. M. Benjamin 

Rubber dam clamp, F. I les 

Ruling machine, WK Daut 

Sad iron, revolving, A. D. Mahony 

Sufety can, W. H. Pearson 





G. Creed 


Telephone book support and pote paper sup- 
ply device, combined, A. D. Irving 

Telephone exchange, E. Norstrom 

Telephone transmitter, ¢ t Bennett 

Tent, A. F. Metirath 

Testing machine, coin controlled,  ¢ Ek 
Amond 

| Thermometer shield, clinical, F. O. Koene 

| man 

rhill coupling, H. ¢ lnograham 

Threading device, 8. B suttey 

Ticket, pin, M. 8. Johnson 

Piles, interlocking building, J 














Time recorder, Shilling & Dieter.. 

Tire cover, elastic, Gray & Sloper oceece 

lire for vehicles, spring A. Schwieger.. 

Tire relling machine, P ye Bic ccestea 

Tires in rim channels, teol fer seating rub 
ber, W §. Jacobs 

t Hauser 

To . B. B. Floyd 

Tongs, housebeld, J. H. Spangler. . 

fool and back rest holder, B. M. W. Hanson 

Tool, electrically heated, J. Ll. Ayer 

Tool holder, B. M. W. Hanson 

Tool or cement house, portable, W. HL. Me 
Donald . . 

Tool, pneumatic, R. L. Ambrose 


Tools, apparatus for controlling current sup 
ply to electrically heated, J. I. Ayer.. 

Torch, safety, C. H. Brown........ccsee0. 

forpedo, automobile, F. M. Leavitt.. 

Towel rack * H. Germain ee 

fowel rack, BE. D. Muller . 

fraction wheel, metal, A. ¢ togers 

Train orders, messages, etc., device for de- 
livering, W H. Pieckett.. > 

Transferring and printing, Hesse & Paraf 
Javal ceerescccccooneces 

Transmitter, BE. E. Yaxley...... 

Trap See Fish trap 

Treating material, E. N. Tromp.......... 

Trolley harp, E. D. Rockwell... 

Tube or roll forming machine, 


Douglas 
Tunneling apparatt 
ol 





Surmann & 


i, R. Stone 


Turbine, H. Wolke 

Type hoi H. S. Folger 
Type m ( R. Murray 
Typewriter, N. L. Anderson 





Typewriter carriage construction, J. Alexan 
der i 

Typewriting machine, W. J. Barron 

Typewriting machine, 0. Tyberg 749,001, 

Typewriting machine, ¢ Hi. Shepard ; 

Umbrella, J. B. Rohrer 

Valve, fluid pressure mofor, ¢ A. Carlson 

Valve gear, engine, G. F. Conner 

Valve, hydraulic, W. G. Ward 

Valve, hydraulic, Lewis & Dick 

Valve, locomotive relief, K. Rushton 

Vehicle brake, T. Treloar 

Vehicle brake, W. U. Wadsworth 

Vehicle brake, M. Jewel beeishe 

Vehicle, moter, L. Renault 

Vehicle seaf, G. R, Brown 


Vehicle steeting gear, 
Vehicle wheel, Andersen 
Vehicle wh F. E. Sout 
Vending machine, EB. 8. 
Vending machine, coin 

Richie & Jamison 








motor, L. Renault 


& Wells.. 
hard 
Scheble.... 

itrolled perfume, 





Vertical boiler, G. FB. Spencer.........-+++ 


. 749,009 





. 748,652 


748,649 


TAS, 918 


749,116 
74s, S16 
748, 603 
748,712 





745,045 


749,012 


748,914 
7 O88 





749,002 
749,030 
T45, 8255 
749, be 





748,595 


748,666 
748,648 
748,796 
749,059 
748,803 
748,94 

740,067 
745,821 
748,811 


740,025 








749,003 


748,604 
748,906 


748,804 
748,987 


740,114 
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Valuable Books 


www 


Home Mechanics 
for Amateurs 


This book has achieved an 
unparalleled success. It 
been favorably commented 
upon by the press. It is by 
far the t and best 
book on the subject ever 
offered at such a low price. 
It tells how to make things 
the right way—the “only” 
at smal) expense. It 
prove of value to you— 
more than you real 
Do things with your 
bands. Send for a circular 
ving contents—the —_ 
the 





to face you would be the 
first to purchase. 
Order this book to-day. 


326 Illustrations § Price $1.50 





370 Pages 


1903 EDITION 


All the World's Fighting Ships 


By FRED T. JAN 
Author of the Naval War Game (Kriegspie!) 


Used as a text-book in European navies. ‘The only 
absolutely correct and complete work of the kind pub- 
lished. 


422 Pages. Over 3,000 Illustrations. Oblong Quarto. Cloth 


Price $5.00, pest free 


Practical Pointers 
For Patentees 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS. 


An Elucidation of the Best Methods Employed by the 
Most Successful Inventors in Handling Their Inventions. 
By F. A. CRESEE, M. E. 

144 Pages. Cloth. Price, $1.00. 


Modern Machine 
Shop Tools 


Their Construction, Operation and Manipa- 
lation, Incl ng Both Hand and 
Machine Tools. 





By W. H. VANDERVOORT, M. E. 
Large 8v0. 576 Pages. 673 IMlustrations. Bownd in Cloth. 


Price $4.00. 


An entirely new and fully illustrated work, treating 
the subject of Medern Machine Shop Tools im a 
concise and comprehensive manner. Special care has 
been taken to eliminate ail matter not strictly pertain- 
ing to the subject, thus making it possible to give the 
reader complete information pertaining to machine 
shop tools and methods in a single volume at a mode 
rate price. 

The work is logically arranged ; the various hand and 
machine tools being grouped into classes, and descrtp- 
tion of each is given in proportion to their relative mn- 
portance. The illustrations represent the very latest 
tools and methods, all of which are clearly described. 
Each tool is considered from the following points 
FIRST--Its construction, with hints as to its manu- 


tacture. 
SECOND~— Its operation, proper manipulation and care. 
THIRD-— Numerous examples of work performed. 


DIES 


THEIR CONSTRUCTION AND USE 
For the Modern Working of 
Sheet Metals. 
By JOSEPH V. WOODWORTH 
Cleth. Very Fully Illastrated. 


Price $3.00 Postpaid. 


This book is a complete treatise on the subject 
and the most comprebensive and exhaustive one ip 
existence. A book written by a practical man for 
yractical men, and one that no diemaker, machinist, 
oolmaker or metal-working mechanic can afford to be 
witbout. 

Dies, press fixtures and devices from the simplest 
to the most intricate in modern use. are shown, and 
their construction and use described in a clear, practi- 

1 mm er, so that Trades of metal-working me- 
chanics will be able to understand thoroughly bow to 
design, construct and use them, for the production of 
the endless variety of sheet-meta! articles now in daily 
use. 


Octavo. 


MECHANICAL 
MOVEMENTS 


Powers, Devices & Appliances. 
By GARDNER D. HISCOX, M. E. 


Large Svo. 42 Pages. 1649 Illustrations, with 
Descriptive Text Price 83.00. 


A Dictionary of Mechanical Movements, Powers, De- 
vices and Appliances embracing an illustrated descrip. 
tion of the greatest variety of mechanical movemen' 
and devices in any cemquans. A pew work on illustrated 
mechanics, mechanica] movements, devices and appli; 
ances, covering nearly the whole range of the prac 
and inventive field, for the use of Machinists, Mechani 
Inventors, neers, temen, Students and al 
others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 


8 Fuil descriptive circulars of above books will be mated 
free upon application 


MUNN & CO., 
Publishers, 36! Broadway, New York. 
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Cute with ng accuracy straight strips any 
width, bias Lob ruffles, piping aud all f. “ 
can child can operate it; three ni orl raigbt, 
bent and butt »n hole; made for right or left band 
and used with or witbout gauge. to-day for 
free descriptive beoklet and 30. specie 
signs, impossible to cut without this gauge. 
GUR SPECIAL INTRODUCTORY PLAN 
makes it possible for anyone to secure this celebrat- 
ed Ganre | Shear free; a 25c. certificate will be 


iven each of first 10,000 applicants —over 
WS eld’ in Mdays. No. l style only 
REED MFG. CO., Devt. P, Pittsburg, Pa. 
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Typewriter No. 2 
Perfect in Mechanical 
Action 


It is atype lever or type 
bar machine. It has visible 
Writing in its truest form. 
it has unlimited speed. It 

as an anti-ribbon ink- 
ing mechanism. It is 
a heavy manifolder. 

A high-grade writ- 
ing machine sold for 

Call and inspect, 
or write for « patalugue. 


jaash UN awe OOM EANY ork. 








iT’ the : or RENTED ANY. 
WHERE st HALF MANUFACTURERS’ PRICES. 
Shipped with privilege of examination. Send for Cat. 
__ e_ Typewriter Emporium. 202 LaSalle St., ( “hicago 


What | Is Daus’ Tip-Top?). 


TO PROVE that Dau’ “Tip-Top” is 
the best and simplest device for makin, 
100 copies from pen-written and & 
copies original, we sg 
Pe somplete duplicator, cap si 
itheut deposit, on ten ass 
Lore trial 


trade discount of Net 
88 per cent, or 


The Felt Ls Daws Dapheatr Co., Dans Bigg tt Joka Bt, New New ork 





















is the day of the steam 
engine passing away? 
new monthly magazine 





It is needed by all 
power or run an engine. 
cents for sample copy. 
WER PUBLISHING a 

et, St. Joseph, Mich. 
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Horseless Vehicles, 
Automobiles and 
Motor Cycles 


Operated by Steam, Hydro-C arben, Electric 
and Pneumatic Moteps 
By GARDNER D. HISCOX, M. E. 
Largr 8v0. 316 Mustrations. Cloth. 460 Pages 
Price 83.00 
practical Treatise for Antomobilists, Manufac- 
pupae tee are Inventors, Promoters and everyone 
interest in the development, care and yee of the 
a le. is work is written «on a broad b pasis, and 
comprises in its scope a full description. ve iNustra- 
br and details, of the Drogress and manufacturir 
advance of one of the most important innovations © 
times, contributing to, the pleasure and business 
of mankin is book is up-to-date and 
fuliy illustrated with various types of Horseless 
emtomodiies and Motor Cycles, with many 
the same. It also contains a complete list of 
the Automobile and Motor Manufacturers. with their 
See Remesante tac RSfail"Mluntratedctrcular 
7 naw y, u ustrat r ar 
wil be sent free to any addres " 


MUNN & CO., Publishers. 361 Broadway, New York 
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Wheel. See 
Wheel, J. 
Wheels, peripheral structure for, F. 
Winding machine, C. H. 
fh, J. Stanley..... 


Window lock, W. 
Window parting strip, C. 


treating, K. 
Woodworking machine 
Marsh 


Wrench, N. C. 
Yeast extracts, 
Elb 


trousers, and 
youths, 8S. W 


er ae and 


Tonies and bitters, 
Whisky, 8. 


“Vatxhan'’s Pink Cream,’ 
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clothes, 


Warm air furnace, o E 
Warm air register, T. E. 
w fastener, J. H. 
Watchease, W. W. Dudley..........-..++. 
apparatus for 
grease from, C. Oliver 


, disk, 
Water tube boiler, G. R. 
yater var governor, M. P. Schenck...... 7 

A Langstroth eiaite ah Uo . 


r uaa ®, ete, 
machine, 
coop, iL. H. 


ing machine, @. 


B. McMullen 


G. P. Rasek... 


revoluble, E. C. 
nector, J. 8. 


ring machine, J. 


teher, C. Bush 
bonizer, F. M. 


Miia tieencres 304 ce : 749,072 
A. I. Vimpar@.......0. 748,671 
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Buckle plate or similar article, C. C. 


similar article, 


Comb, pompadour puff, B. 
Comb, pompadour puff, F. 
Spoons, forks, 


bir, J. B. Strake 
t of, W. D. 
arm, N. B. 


P. McElroy.......... 
Re ORT eee 
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Fr. H. Cuntz...... 7 
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ae. 9th & 10th Sta, Chattanooga, Tenn, U8. A. 
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WONDER Acetylene Burners 


#e. each. sold by good dealers or write 
Ghe STATE LINE MFG. CO. 


CORRESPONDENCE INVITED 
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ie by Munn & Co. 


REPAIRING. — THE | days 


srr ata A writ | 
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= ed in SUPPLEMENT 1e@2, 10 cents. 





R. E. Fisher.... 6,723 
cick 22] Bi PAYING BUSINESS Gate 
H. Rowley...... 3a 728 ite for 


“i Spears 





TRADE 


Antiseptics and germicides, 


n Aktiengeselis 


Peck ° 
ery, Borden's 


jlobe Corset Ce 
deodoer 


let, Scott Paper Co... 
toilet waters, and sachet powde SR » 
41,834, 41,835 


& Coffin.. 


iniature grand, — Ww m. 
Co re City Ri 41,842 


of Baltimo 


ranges, furnaces, 


Westheimer. 






MARKS. 
M. W. 











1,8 


vests for boys and 
Co . 41,798 


Condensed ay Co 


1,823, 41,824 
. 41,700 


“SAE ope 
izers, ‘hulke & 
° 41,8 








inato chemistry, pressure of if He 
Deiiling. ees a, fam N ae ans eo exberimenite ~ wide. 
at ao cs ompany 41, f articles. givine =. in ys VF 
Heave cure, M. W. Savage.. .. 41,818 Sa otnsie of teamaben ter a 
Ice cream, powder for use in making, Hi. J Me li 
Blodgett Co.. 41,825 
Kalsomine or water paints, “Water Paint ek (est | 
Confpany of America.. : - 41,839 
Knit goods, certain named, W. C. Gallagher. 41,800 
Lamp shade holders, electric, Jem Shade 
folder Co . 41,810 
Lath and meta! sheets, sheet metal, Canons 
burg Iron & Steel Co ; .. 41,845 
Leather, J & V. Weil... -.. 41,808 
Licorice extract, Carenou & On nao he 41,820 
OU, healing, M. W. Savage.. 41,817 
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